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OsLER called the 19th century the century of pre- 
ventive medicine. .Medical historians of the future 
may well name our 20th century the century of 
chemotherapy. There is a tendency to date this era 
from Fleming and penicillin, but it was really 
Ehrlich in 1907 with his “606” and his concept of 
magic bullets for specific disease agents who 
ushered in this age of wonder drugs. Today anti- 
biotics have repercussions in every branch of med- 
icine. 

Fifteen years ago penicillin was the only anti- 
biotic available for clinical use. Since that time the 
discovery of several thousand new antibiotics has 
been recorded. Of these less than 400 have shown 
enough promise to justify detailed characterization 
and less than two dozen have proved useful to the 
physician, The drugs in this last group are not all 
distinct in their activity. They can be classed con- 
veniently in five groups according to their actions. 


Group I.—High activity against Gram-positive 
bacteria. This well-known property of the penicil- 
lins is imitated by bacitracin, novobiocin, vancomy- 
cin and ristocetin and by the erythromycin group 
which includes spiramycin, oleandomycin and 
streptogramin, 


Group II.—Near equality of action against Gram- 
positive and Gram-negative bacteria. The tetra- 
cyclines and chloramphenicol share these proper- 
ties. However, the tetracyclines possess some activ- 
ity against rickettsias and large viruses and to some 
extent against the tubercle bacillus. 


Group III.—High activity against the tubercle 
bacillus and Gram-negative organisms and with 
some activity against Gram-positive organisms. 
Streptomycin is prominent in this group and vio- 
mycin is classed here because of its action against 
the tubercle bacillus. Other antibiotics which belong 
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in this third class are the neomycin group which 
includes kanamycin, framycetin and paronomycin. 


Group IV.—Exclusive activity against Gram- 
negative organisms. This is the exclusive property 
of polymyxin. 


Group V.—Exclusive activity against fungi. This 
property belongs to griseofulvin and the polyene 
antibiotics—nystatin, amphotericin and trichomy- 
cin. 

During this period of active search for, and dis- 
covery of, new and useful antibiotics, there have 
been two important developments which threaten 
to discount their continuing value. These are direct 
toxicity, sensitization phenomena and superinfec- 
tions on the one hand, and the widespread emerg- 
ence of bacterial resistance on the other, The search 
for new antibiotics will go on, but pure science is 
probing in other directions as well. It will lie with 
chemistry to go to the root of the matter by deter- 
mining the structure of antibiotics and finding out 
why the chemical configurations confer the power 
to arrest bacterial growth. Great strides have been 
made in this direction and the results promise to 
be decisive in the age-long death struggle between 
bacteria and man. We should like to review briefly 
some of these basic considerations before turning 
to some observations concerning antibiotics in prac- 
tice. 


Basic CONSIDERATIONS 
Chemistry of Antibiotics 


A few comments on the chemistry of penicillin 
will serve as an example of the vital role chemistry 
must play in our understanding of antibiotics. 

The penicillins are acyl derivatives of 6-amino- 
penicillanic acid. Their common structural nucleus 
is shown in Fig. 1. Modifications of the acyl deriva- 
tives of this nucleus have been made by altering 
the side chain. The chemical nature of some of 
these and the corresponding penicillins are shown 
in the same figure. Synthesis of the nucleus four 
years ago made possible controlled modification of 
the side chain. The dimethoxyphenyl substitute 
proved to be a penicillinase-resistant compound. 
The subsequent demonstration that this substance 
is effective clinically against resistant strains of 
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— 1.—Pharmacology of antibiotics: structure of peni- 
c1llins. 


staphylococci represents the most important prac- 
tical advance in recent years.” 


The chemistry of penicillin itself is far advanced, 
but as yet the chemistry of its antibiotic action re- 
mains obscure. This is a marvellously complex and 
intriguing problem which we as clinicians tend to 
take for granted. A property peculiar to bacteria is 
the nature of their cell walls. Proper function of 
the cell wall is vital in protecting these unicellular 
structures. Without it the organism distintegrates 
rapidly. It has been suggested that penicillin may 
interfere with enzyme systems necessary for cell 
wall synthesis. More specifically, because penicillin 
interferes with the ability of Gram-positive bacteria 
to use glutamate, this may reduce polymerization 
of the long-chain nucleotides which make up their 
cell walls. Moreover, Gram-negative organisms are 
less dependent on these polymers for cell wall 
structure, and this may account for their resistance 
to the antibacterial action of penicillin. The myster- 
ious lack of toxicity for animal cells may be ex- 
plained in some similar fashion. 


Mechanisms of Bacterial Resistance 


There are three main mechanisms which enable 
organisms to resist the effects of a drug: 


1, A reaction essential for growth and sensitive 
to the drug may be absent-in resistant strains or 
supplemented by an alternate reaction performing 
the same function but not influenced by the drug. 
The resistance of E. coli to tetracycline and to 
streptomycin is an example of this.*: 4 

2. The cell surface of the resistant organism may 
be impermeable to the drug. Some strains of 
Pseudomonas become resistant to chloramphenicol 
in this way.5 

3. The resistant organism may be able to destroy 
the drug. Here the penicillinase-producing staphyl- 
ococcus is a well-known example. 

These three mechanisms are not mutually ex- 
clusive. Moreover, differences between sensitive 
and resistant organisms are not absolute, but rather 
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Fig. 2.—Pharmacology of antibiotics: patterns of resistance 
development. 


a matter of degree. There seem to be at least two 
main ways in which these mechanisms of resistance 
can develop (Fig. 2). Exposure to a drug may 
stimulate a quantative increase in production by 
the organism of the enzymes affected by the drug. 
This phenomenon has been referred to as enzymic 
induction. On the other hand, the ability of micro- 
organisms to synthesize enzymes seems to depend 
on their gene constitution. It follows that muta- 
tions leading to the formation of new or increased 
amounts of enzymes can lead to drug resistance. 
The biochemical basis for resistance seems to be 
the same whether it results from enzymic induc- 
tion or gene mutation. Furthermore, there is no 
doubt that exposure to an antibiotic incites the 
development of resistance in both these ways.® 


Toxicity, Sensitization Phenomena and Super- 
infection 


Despite their notable lack of toxicity for animal 
cells, the antibiotics are not innocuous drugs. The 
nature of toxicity for specific organs is obscure. 
Nevertheless, organ toxicity precludes the clinical 
use of many antibiotics, limits the value of several, 
and constitutes a predictable hazard in others. The 
neurotoxic effects of streptomycin, the nephrotoxic 
effects of bacitracin and the hematopoietic effects 
of chloramphenicol are well-known examples. 


Sensitization phenomena have been recorded 
with all the antibiotics in common use. It has been 
estimated that reactions to penicillin may be ex- 
pected in as many as 8% of individuals receiving 
the drug. The skin reactions, of which urticaria is 
the commonest, vary from mild erythema to severe 
exfoliative dermatitis, The drug may cause arthral- 
gias reminiscent of serum sickness. Severe and even 
fatal anaphylactoid reactions have been encoun- 
tered." 


The exhibition of an antibiotic inevitably dis- 
turbs the balance in nature of bacterial populations 
and this leads on occasion to the rapid overgrowth 
of unaffected micro-organisms. This phenomenon 
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of superinfection is one of the dreaded complica- 
tions of antibiotic therapy. Fulminating enterocoli- 
tis and disseminated monilial infections, following 
the use of tetracyclines, are examples of this, 


ANTIBIOTICS IN PRACTICE: THE PRINCIPLES OF 
THERAPY 


When a physician considers using an antibiotic, 
his first decision must be whether it is necessary at 
all. Too often drugs are prescribed for trivial 
purposes or are used indiscriminately with no clear 
idea of what precise purpose they are likely to serve. 
Our national expenditure on antibiotics of about 
$25,000,000 per year probably exceeds by far any 
likely demand for serious purposes. Furthermore, 
these drugs can be dangerous. Recorded fatal reac- 
tions to penicillin reveal that the indications for its 
use were doubtful or frankly inadequate in more 
than half the cases.? This does not mean that anti- 
biotics should never be used for minor illnesses. We 
all have seen septicemia follow simple infections. 
Each case must be judged on its merits. 


~ 
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disc on an agar plate diffuses through the gel to 
form a diffusion gradient with which the micro- 
organisms in or on the agar are in contact. The 
zones of inhibition are circular, These zones are 
complex and their size depends on many variable 
factors. Fortunately, because the rates of growth of 
most pathogens are similar in the laboratory and 
because the other variables can be standardized, 
this technique gives a reasonable degree of ac- 
curacy. It is simple, replicate tests can be set up, 
and many different antibiotics can be tested on a 
single plate. This method has proved satisfactory 
for routine work in our own laboratory. Errors due 
to over-reading have been avoided and the results 
are reported simply as showing inhibition or no 
inhibition. 

When greater accuracy is required the more 
cumbersome tube dilution technique is employed. 
Here a series of tubes containing nutrient medium 
and varying amounts of antibiotic are inoculated 
with the organism under test. Following incubation 
the visible growth in each tube is compared with 


TABLE I.—PuHarmaco.oey or ANTIBIOTICS: USUAL MINIMAL INHIBITORY CONCENTRATIONS IN yG./ML. OF PRINCIPAL ANTIBIOTICS 


Gram-positive cocci 


Staphylococcus Streptococcus Diplococcus 








Gram-negative cocci 


Gram-negative rods 


Pseudomonas 








Neisseria Hemophilus Mycobacterium Escherichia Klebsiella 

pyogenes pyogenes pneumoniae gonorrhoeae influenzae tuberculosis coli pneumoniae Proteus aeruginosa 
Penicillin _ .012 .006 . 006 * .003 1-2.5 20-100 2-100 5-100 
Erythromycin a .03 .03 .06 1 32 
Spiramycin 2-4 .25 .25 1 16 - 
Novobiocin 13 2 1 2 5 4 
Bacitracin 2 .25 10 5 
Tetracyclines 12 .25 .25 1 1 10 1 0.5 40-80 20 
Chloramphenicol 8 2 2 1 0.5 10 8 1 10 200 
Neomycin 1 130+ 130+ 10 5 0.5 1 0.5 1 50 
Streptomycin 2 32 4 5 5 0.1 2 1 2 50 
Polymyxin 1 1 .25 .12 .12 


Bacteriological Diagnosis and Laboratory Control 


Clinical diagnosis alone is not a reliable guide to 
the particular micro-organisms causing an infection 
or to their sensitivity. The advent of the antibiotics 
is compelling physicians to think in bacteriological 
terms, and those who do so are likely to have more 
success with these drugs. For example, a clinical 
diagnosis of pneumonia or meningitis will not suffice 
as a basis for rational therapy. Rather, these familiar 
diseases must be thought of as infections of the 
lungs and meninges due to particular micro-orga- 

nisms in individual patients. 


The first certain step in the successful therapeutic 
use of antibiotics is to establish a bacteriological 
diagnosis and to verify that the organism is sensitive 
to the drug selected. Species of micro-organisms 
vary so in their sensitivity, and resistant strains are 
so widespread, that in vitro sensitivity tests are often 
the only reliable guides to rational antibiotic 
therapy. The alert physician should be familiar with 
the help a good laboratory can give and he should 
make full use of the facilities available to him. 

There are two methods in common use to demon- 
strate the sensitivity of micro-organisms to anti- 
biotics. The simplest and most widely used is the 
disc diffusion technique. Here the antibiotic in a 


a control tube containing no antibiotic. The amount 
of antibiotic in the first dilution showing no visible 
growth represents the minimum inhibitory concen- 
tration. The bactericidal concentration is deter- 
mined by making subcultures from the clear tubes. 
It is indicated by the first dilution to show no 
further growth. Modifications of this technique can 
be used to measure levels of antibiotic activity in 


body fluids. 


Choice of an Antibiotic 


The prime consideration in choosing an antibiotic 
for treatment of the individual patient is the known 
or suspected activity of the antibiotic against the 
organism causing the infection, A knowledge of 
the range of action of these drugs is essential here. 
A general picture of the activity of the important 
antibiotics against common pathogens is shown in 
Table I. Under ordinary circumstances one of the 
penicillins is the agent of choice against the Gram- 
positive cocci. The tetracyclines and chlorampheni- 
col have similar spectra of action against both 
Gram-positive and Gram-negative bacteria. Strep- 
tomycin and neomycin possess activity against the 
tubercle bacillus, while polymyxin exhibits exclusive 
activity against the Gram-negative organisms. 


462 CAMERON AND WARNER: UPDATING ANTIBIOTIC THERAPY 





Canad. M. A. J. 
Aug. 26, 1961, vol. 85 


TABLE II.—App.ications or ANTIBIOTICS: DruGs oF CHOICE AND ALTERNATIVES IN VARIOUS INFECTIOUS DISEASES 











Disease Agent Drug(s) of choice Alternatives 
Pneumonia Diplococcus pneumoniae Penicillin Tetracycline 
Klebsiella pneumoniae Streptomycin-chloramphenicol 
Meningitis Diplococcus pneumoniae Not established Penicillin, penicillin-erythromycin, 


Neisseria meningitidis 
Hemophilus influenzae 
Treponema pallidum 
Neisseria gonorrhoeae 
M. lymphogranulomatis 
Salmonella 

Shigella 

Brucella 

Actinomyces 
Cryptococcus neoformans 
Trychophyton 


Venereal disease 
Gram-negative rod infection 


Mycosis 


However, clinical experience is the only final 
judge of the efficacy of antibiotic treatment. The 
established drug of choice and acceptable alter- 


natives for some common infectious diseases are 
listed in Table II. 


Three particular infectious diseases deserve spe- 
cial comment. These are resistant staphylococcal 
infections, bacterial endocarditis and tuberculosis. 
The current drugs of choice and alternative drugs 
are listed in Table III. It is our practice to reserve 


Disease Agent 
1. “Resistant” staphylo- 
coceal infections: 
Entero-colitis 
Septicemia 
2. Bacterial endocarditis 


Staphylococcus pyogenes 
Staphylococcus pyogenes 
Streptococcus viridans 
Streptococcus faecalis 
Staphylococcus pyogenes 
Mycobacterium tuberculosis 


3. Tuberculosis 
the use of methicillin for overwhelming infections 
by strains of resistant staphylococci — in particular, 
staphylococcal septicemia. In acute staphylococcal 
enteritis caused by the same resistant organisms, 
large oral doses of neomycin may be life-saving. 
The Streptococcus viridans, or one of the allied 
streptococci, is the responsible infecting organism 
in about three-quarters of cases of bacterial en- 
docarditis. The Streptococcus faecalis or staphylo- 
coccus is responsible in most of the others. Rarely, 
one of a variety of other organisms may be en- 
countered. This disease still kills. It is vital that the 
clinical diagnosis be made promptly and that the 
infecting organism be recovered without delay. 
Treatment then becomes a deliberately chosen, 
well-planned campaign to eliminate all the orga- 
nisms, A bactericidal drug is essential, and must be 
used in doses sufficient to maintain bactericidal 
serum concentrations. Here the application of the 
tube dilution technique to assay the bactericidai 
activity of serum provides a direct guide to the 
adequacy of treatment. The treatment of each 
patient is an individual problem, but experience has 
shown that crystalline penicillin in doses of 2 to 4 
mega-units per day for six weeks, together with 


Sulfonamides 
Sulfadiazine-chloramphenicol 
Penicillin 

Penicillin 

Tetracyclines — 
Chloramphenicol 
Tetracyclines 
Tetracyclines 
Penicillin 
Amphotericin B 
Griseofulvin 


Drug(s) of choice 


Neomycin 

Methicillin 
Penicillin-streptomycin 
Penicillin-streptomycin 
Methicillin 
Streptomycin-PAS-INH 


tetracycline 
Penicillin 
Tetracyclines 
(Chloramphenicol, tetracycline) 
Tetracyclines 





Tetracycline-chloramphenicol 
Chloramphenicol 
Tetracycline-streptomycin 
Sulfonamides 


streptomycin in doses of 2 g. per day for the first 
two weeks, is required in most cases.® 


The treatment of tuberculosis is a large subject in 
itself. It will suffice to point out here that despite 
the discovery of new agents to which the tubercle 
bacillus is sensitive, and despite their toxic effects 
and the emergence of strains of bacteria resistant 
to them, streptomycin, para-aminosalicylic acid 
(PAS) and isoniazid (INH) remain the drugs of 
choice in most cases of tuberculosis. 


TABLE III.—Appuications or ANTIBIOTICS: DRUGS OF CHOICE IN VARIOUS SPECIAL INFECTIONS 


Alternatives 


Bacitracin, vancomycin 
Erythromycin group, novobiocin, ristocetin 





Penicillin-neomycin, ristocetin 
Vancomycin, ristocetin, bacitracin 
Viomycin, pyrazinamide, cycloserine 


Other considerations in the choice of an antibiotic 
are the dangers of direct toxicity, sensitization re- 
actions and superinfections, which were mentioned 
previously. Where the choice lies between two or 
more therapeutically equivalent drugs, the one 
which is least likely to cause these complications 
should be selected. 

Finally, cost is a factor which should not be 
disregarded. Many antibiotics are very expensive, 
and given a choice between drugs of equivalent 
value, the physician has a responsibility to select 
the less expensive. It is fashionable to hold that 
economic considerations should not be permitted 
to influence the practice of medicine, but a situa- 
tion may well arise, if indeed it has not already 
arisen, in which they must. 


The Prophylactic Use of Antibiotics 


This is a vexed subject. Indeed, the prospect 
of protecting normal individuals against specific 
risks of infection and of protecting individuals 
with specific diseases which render them more 
susceptible to infection is a dazzling one. Unfortun- 
ately, toxicity, drug resistance and superinfection, 
the three big complicating factors in the use of 
antibiotics for active treatment, also bedevil their 
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use in prophylaxis. An adequate assessment of their 
value in this role cannot be made at present, Some 
success has been claimed in limiting the epidemic 
spread of organisms like the streptococcus in segre- 
gated communities such as schools or camps.® In 
a controlled trial by the U.S. Navy, the incidence 
of gonorrhea was reduced sharply by a single oral 
dose of 100,000 units of penicillin taken after shore 
leave.!° 


The use of antibiotics to prevent postoperative 
infection in clean surgical cases is an attractive but 
misguided practice. There is no evidence to show 
that the incidence of infection is reduced in this 
way, and indeed the reverse may be the case." 
It can be fairly stated that the use of antibiotics in 
clean surgical cases fails to reduce the incidence of 
infection. This practice promotes the emergence of 
drug-resistant organisms and leads inevitably to 
unnecessary serious toxic complications in indi- 
vidual patients. On the other hand, experience has 
confirmed the value of antibiotics to suppress or 
eliminate organisms in the lung, bowel and urinary 
tract prior to surgery in these regions. There is no 
doubt that the prophylactic use of penicillin has 
reduced the incidence of recurrent rheumatic 
fever.!? Superinfections do not occur with the usual 
oral dose of 200,000 units of penicillin G twice 
daily, and penicillin-resistant strains of streptococci 
have not been observed. Sensitivity to the drug is 
the main obstacle in the prophylaxis of rheun.atic 
fever. 


THE FUTURE 


Applied research in the antibiotic field is taking 
four broad directions of interest to the clinician. 


1. Chemical Modification of Known Antibiotics 


The synthesis and synthetic modification of the 
penicillin nucleus is without doubt a signal ad- 
vance. Agents useful against resistant staphylococci, 
both parenterally? and, more recently, orally,!* have 
resulted. Another example of the success of this 
approach is the enhanced efficacy of de-methyl- 
chlortetracycline as compared with the parent 
tetracyclines. Likewise purification and alteration 
of the complex bacitracin may make its systemic 
use practical. 


2. Discovery of New Antibiotics 


The search for new antibiotics continues. At the 
recent Conference on Antimicrobial Agents in 
Washington, no less than six new agents warranting 
clinical trial were introduced. No doubt research 
workers in this field will pay increasing attention 
to the problem of drug resistance. 


3. Search for Anti-viral Agents 


The intimate relationship between infecting virus 
and host cells makes the search for anti-viral agents 
an especially challenging task. Efforts to identify 
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chemical activity of virus particles within host cells 
are making steady progress, but much remains to 
be done. Some phases of virus replication have 
been characterized and can be blocked. A major 
break-through in the battle against viruses seems 
imminent.’® 


4. Antibiotics in Chemotherapy of Cancer 


The use of antibiotics in the chemotherapy of 
cancer holds promise for the future as well. Several 
agents with significant anti-tumour activity have 
been described, and we may expect this field of 
research to develop rapidly in the next few years.1® 


CONCLUSION 


The literature on antibiotics has become so immense 
and dynamic that it is not surprising that many doctors 
are frankly bewildered when faced with the practical 
decisions which arise in treating individual patients 
with these drugs. In this brief communication we have 
tried to distill this welter to a sober and useful residue 
from which can be stated the broad principles which 
must guide us in our daily use of antibiotics. It is clear 
that close attention to these principles is essential if we 
are to maintain the advantage in man’s endless struggle 
against micro-organisms. 
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PAGES OUT OF THE PAST: FROM THE 
JOURNAL OF FIFTY YEARS AGO 


McGill University has received from Lady Graham, the 
honorary treasurer of the Dr. A. A. Browne Memorial 
Fund, the sum of $10,000, which is to be devoted to the 
establishment of a fellowship to be called the A. A. Browne 
Memorial Fellowship. The fellowship is to be for the 
advancement of medical science. The holder of the fellow- 
ship is to be chosen from time to time by the faculty of 
medicine. In addition to the above-mentioned sum, the 
university has also received from the subscribers to the 
memorial fund a medallion portrait of the late Dr. Browne, 
which has been placed in the library of the new medical 
building.—Canad. M. A. J., 1: 797, 1911. 
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LE CALCUL DES BESOINS 
D’ENTRETIEN EN EAU 
CHEZ L’ENFANT 


LUC CHICOINE, F.R.C.P.[C],* Montréal 


Bien quétudié depuis longtemps dans la plupart 
des grands centres par plusieurs experts, le 
probleme du calcul des besoins d’entretien en eau 
chez l'enfant demeure encore un sujet de grande 
actualité. Depuis dix ans surtout, plusieurs méthodes 
dévaluation ont été proposées par les auteurs sur 
le sujet. Chacun d’eux a considéré que sa fagon de 
calculer constituait une amélioration sur les pré- 
cédentes mais aucune méthode n’a encore gagné 
Tapprobation de tous. A lheure actuelle on trouve 
presque autant de méthodes de calcul qu'il y a de 
centres étudiant le sujet. Le probleme se com- 
plique parce que les chiffres obtenus sont souvent 
trés différents les ums des autres et cependant 
toutes ces méthodes donnent des résultats cliniques 
satisfaisants. I] est évident que ces données 
demeurent dans les limites physiologiques de 
Thoméostase mais il est difficile de concevoir que 
toutes soient idéales. En attendant laccord sur le 
sujet, quelle devrait étre lattitude du pédiatre 
praticien qui suit cette polémique et qui désire 
donner un traitement qui soit le meilleur et le 
moins dangereux possible? Apres avoir fait une 
revue critique et comparative des six méthodes 
principales proposées par les auteurs, nous ex- 
poserons une attitude que nous croyons facile et 
sure. 


I—Méthode de J. D. Crawford et 
N. B. Talbot® 1° 


Besoins d’entretien: 1500 cc par m? par 24 heures, 
Calcul de la surface: 


Nomogramme ou Tableau 


ou 

Poids®-425 & Hauteur®-725 & 71.84 = cm? 
ou 

Kg?’ X 0.1 


Cette méthode est la seule qui soit basée sur 
la surface corporelle. Elle est beaucoup utilisée et 
la plus discutée 4 heure actuelle. Selon ses auteurs, 
elle serait la plus juste parce qu'elle se base sur 
le facteur selon lequel varie le métabolisme et la 
plus simple, parce quelle ne donne qu'un seul 
chiffre pour tout Age. 

Cette facon de calculer a cependant autant 
d’ennemis que de partisans. Plusieurs auteurs dont 
Darrow,* Holliday et Segar,! et surtout Oliver, 
Graham et Wilson® ont rejeté cette méthode en 
raison de plusieurs objections qui peuvent se 
résumer ainsi: : 

a) La surface corporelle est une unité calculée 
et non mesurée. En réalité, tres peu de mesures de 


*L’H6pital Sainte-Justine, 3175 Chemin Sainte-Catherine, 
Montréal 26. 
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surface one été faites. L’équation de Du Bois est 
basée sur 12 malades dont un seul avait moins de 
12 ans et celui-ci était anormal. Oliver, Graham 
et Wilson en 1958° n’ont pu relever en tout que 
254 mesures de surface faites chez l'enfant par 23 
auteurs qui ont proposé 37 formules différentes 
de calcul. On a comparé dans certains cas le 
chiffre obtenu par mensuration et celui obtenu par 
calcul de la surface et on a constaté que la dévia- 
tion standard moyenne du calcul était de 10%. 
Cette déviation atteint 18% chez les enfants de 
moins de 3 kg.® Si on base le calcul sur le poids 
corporel seulement on augmente encore le degré 
derreur. Une unité calculée est certainement plus 
susceptible de donner des erreurs qu'une unité 
mesurée et erreur sera proportionnelle 4 limpré- 
cision du calcul. 

b) Il nest pas prouvé que le métabolisme soit 
plus dépendant de la surface que du poids. La 
surface nest pas Yunité idéale pour toutes les 
fonctions physiologiques.® I] est généralement ad- 
mis que le métabolisme n’est pas constant par 
rapport 4 la surface. Benedict et Talbot!? ont 
montré que le métabolisme augmentait plus rapide- 
ment que la surface entre la naissance et 0.5 m? 
et que par la suite il baissait par rapport a la 
surface. Le nombre de calories varie ainsi de 700 
a 1150 par m?® selon le poids.!? Si l'on pose en 
postulat la constance du métabolisme par rapport 
a la surface, la plus grande erreur existe entre 6 
et 20 kg ot les chiffres obtenus par la méthode 
de la surface seraient trop bas (voir Graphique 1). 
Et cest justement chez les enfants de ce poids 
(de 3 mois 4 6 ans) que nous nous servons le plus 
souvent des solutés. 

c) Le calcul de la surface nécessite l'emploi de 
tables, graphiques ou nomogrammes; il n’est pas 
pratique parce que, sans ces documents, lestima- 
tion de mémoire améne de trés grandes erreurs. 

En résumé: ce calcul est imprécis, repose sur 
un principe non prouvé et déficient entre 6 kg et 
20 kg; de plus son application n’est pas pratique 
parce quelle nécessite des documents.* 5 


II.—Méthode de Oliver* 


Besoins d’entretien pour 24 heures: 


<lan: 132 cc + 33 ce par kg 
145 ans: 110 ce + 33 cc par kg 
>5 ans: 88 cc + 33 ce par kg 


Cette méthode proposée pour remplacer celle 
de Crawford présente, 4 notre avis, plus d’inconvé- 
nients que l'autre. Cette fagon de calculer donne 
des chiffres qui sont environ 50% plus élevés que 
ceux obtenus par les autres méthodes. De plus, 
la courbe des besoins selon lage se dégrade en 
paliers (Graphique 1), Il est certain qu’aucune 
fonction physiologique ne peut suivre une telle 
courbe qui donne des chiffres trés différents pour 
certains enfants ayant une trés petite différence 
d'age. 
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Méthodes se basant sur le nombre de calories 
métabolisées 


Ces méthodes s'appuient sur le fait bien admis 
que les besoins en eau dépendent du métabolisme 
énergétique. En effet, les pertes insensibles et les 
pertes urinaires dépendent du nombre de calories 
métabolisées. Ces auteurs se basent sur le poids 
ou lage pour calculer les besoins en calories car ils 
nadmettent pas la constance du métabolisme par 
rapport 4 la surface. 


IlIl.—Méthode de D. C. Darrow® 


Besoins d’entretien: 150 cc par 100 calories mé- 
tabolisées. Calcul des calories par 24 heures: 


Nouveau-né: 45 4 50 cal/kg 
3 4 10 kg: 60 a 80 cal/kg 
10 & 15 kg: 45 & 65 cal/kg 
15 4 25 kg: 40 a 50 cal/kg . 
25 & 35 kg: 35 a 40 cal/kg 
35 & 60 kg: 25 a 30 cal/kg 
>60 kg: 25 4 30 cal/kg 


Cette méthode a le mérite d’avoir été la premiére 
a introduire la notion de calorie dans le calcul 
des besoins en eau. Elle présente cependant le 
grand désavantage de nécessiter Temploi dune 
table basée sur le poids. De plus, la courbe des 
besoins en fonction de lage ou du poids montre 
encore une descente irréguliére, en paliers, qui ne 
correspond certainement pas aux données de la 
physiologie (Graphique I). 


IV.—Méthode de R. C. Cooke* 


Besoins d’entretien: 110 4 120 cc par 100 calories 
métabolisées. Calcul des calories par 24 heures: 


3 kg: 140 cal 25 kg: 1020 cal 
5 kg: 270 cal 29 kg: 1120 cal 
7 kg: 400 cal 33 kg: 1210 cal 
9 kg: 500 cal 37 kg: 1300 cal 
11 kg: 600 cal 41 kg: 1350 cal 


13 kg: 650 cal 
15 kg: 710 cal 
17 kg: 780 cal 


45 kg: 1410 cal 
49 kg: 1470 cal 
53 kg: 1530 cal 
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19 kg: 830 cal 57 kg: 1590 cal 
21 kg: 880 cal 61 kg: 1640 cal 
Ajouter 0 4 30°; pour l’activité 


(Nous avons pris en considération dans nos caleculs une 
activité de 20°) 


Cette méthode nécessite l'emploi d'une table plus 
complexe que les autres et absolument impossible 
a mémoriser. La courbe des besoins par rapport a 
lage est trés différente des autres dans les six 
premiers mois de vie car elle est la plus base au 
début et monte jusqu’a six mois pour ensuite suivre 
Yallure générale (Graphique I). Nous doutons fort 
quune fonction physiologique puisse suivre une 
courbe de cette allure. 
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sivement parentérale, l’auteur soustrait 20% du 
résultat et la formule pourrait s’exprimer ainsi: 


[100 —(3 x Age)] —20% 


Cette méthode est la plus facile et la plus rapide, 
et rien ne prouve quelle ne soit pas aussi bonne 
que les autres (Graphique 1). 

Le Tableau I nous donne les chiffres obtenus 4 
certains Ages en calculant selon les six méthodes 
étudiées. Tous les calculs ont été ramenés en cc/ 
kg en utilisant la taille et le poids correspondant 
au 50iéme percentile pour lage. Le Graphique I 
montre les mémes résultats sous une autre forme 
‘ou il est plus facile de comparer les valeurs. On 


TABLEAU I. 





Méthodes de calcul 





1 . 2 3 4 














5 6 7 8 
Méthode Déviationt 
Moyenne proposée Déviation* en % entre 
Poids Surface Talbot Oliver Wallace Darrow Holliday Cooke de 85-3 X en % entre 7 et 
Age en Kg. enm? c.c./ Kg. c.c./Kg. c.c./Kg. c.c./Kg. c.c./Kg. c.c./Kg.  3-4-5-6 dge 7a8 3-4-5-6 
15 jrs 3.4 21 92.5 132 80.0 105.0 100.0 70.3 88.8 85.0 4.2% 20.8% 
3 ms 5.72 .295 77.0 132 79.0 105.0 100.0 79.5 91.9 84.0 8.5% 14.2% 
6 ms 7.58 35 69.0 132 79.0 105.0 100.0 80.1 91.2 83.5 8.4% 15.0% 
lan 10.07 44 65.5 110 78.0 105.0 100.0 78.0 90.2 82.0 9.0% 16.4% 
I%an 11.48 49 64.3 110 76.4 82.2 93.0 76.0 81.9 80.5 1.7% 13.5% 
2ans 12.56 .52 62.0 110 75.0 82.2 89.0 73.2 79.8 79.0 1.0% 11.5% 
3ans 14.61 6 61.7 110 73.0 82.2 81.0 68.7 76.0 76.0 0.0% 9.6% 
4ans 16.5 .68 61.7 110 70.4 67.5 80.0 66.5 71.1 73.0 2.6% 12.5% 
5ans 18.37 71 58.0 88 68.0 67.5 77.0 63.7 69.0 70.0 1.4% 11.5% 
6ans 21.91 83 56.6 88 66.0 67.5 70.0 60.0 65.7 67.0 1.9% 8.6% 
7Zans 24.5 91 55.7 88 63.2 56.5 65.0 58.7 60.8 64.0 5.2% 7.0% 
Sans 27.26 .98 53.0 88 61.0 56.5 60.0 56.8 58.6 61.0 4.9% 4.0% 
9ans 29.9 1.05 52.7 88 58.4 56.5 57.0 54.9 56.7 58.0 2.2% 3.3% 
10 ans 32.61 1.12 51.5 88 56.0 56.5 54.0 53.0 54.8 55.0 0.4% 3.2% 
llans 35.2 1.2 51.1 88 53.4 49.0 51.2 51.3 51.0 52.0 1.9% 4.7% 
I2ans 38.3 1.27 50.0 88 51.0 49.0 49.0 49.0 49.5 49.0 1.0% 3.0% 
1Zans 42.2 1.35 47.9 88 49.8 49.0 46.0 46.8 47.9 46.0 3.9% 4.6% 
l4ans 48.8 1.50 46.1 88 47.4 49.0 42.0 43.2 45.5 43.0 5.5% 9.8% 
l5ans 54.5 1.57 +43.0 88 44.0 49.0 40.0 41.2 43.0 40.0 6.9% 6.9% 


*Méthode proposte: 4.71%. 


V.—Meéthode de M. A. Holliday} 


Besoins dentretien: 100 cc par 100 calories mé- 
tabolisées. Calcul des calories par 24 heures: 


0410 kg = 100 cal/kg 
10 4 20 kg = 1000 cal + 50 cal par kg au dessus de 10 kg 
>20 kg = 1500 cal + 20 cal par kg au dessus de 20 kg 


Cette méthode repose sur des bases logiques et 
elle a le grand avantage d’étre d'une application 
facile et rapide. 


VI.—Méthode de W. M. Wallace? 
Besoins d’entretien par 24 heures: 100 cc par 100 
calories métabolisées. Calcul des calories: 


Calories/kg/24h = 100 —(3 x Age) (en années) * 


Les chiffres obtenus donnent les besoins d’entre- 
tien en eau dun individu consommant une diéte 
normale. Dans les conditions d’alimentation exclu- 


+Méthode des auteurs 3-4-5-6: 34.89%. 


pourra constater d’aprés le graphique et le tableau 
que les deux méthodes les plus discutées (celles 
de Oliver et de Crawford) occupent les deux 
extrémes. Les quatre autres méthodes, basées sur 
le nombre de calories métabolisées, occupent une 
position intermédiaire. Bien qu’elles soient les plus 
voisines, ces méthodes donnent tout de méme des 
résultats qui s’écartent de facon sensible. Dans la 
colonne 7 du Tableau I, se trouve la moyenne des 
chiffres obtenus par les quatre méthodes; dans la 
derniére colonne, le pourcentage de déviation par 
rapport 4 la moyenne de ces quatre méthodes. 
Cette déviation varie de 3.2% a 20.8% alors que 
la déviation standard est 34.89%. 

Si lon rapporte sur un graphique les points repré- 
sentant cette moyenne par année d age, il devient 
évident qu’aprés un an ces points sécartent trés 
peu dune droite tracée au milieu deux (Gra- 
phique 2). A toute fin pratique le phénoméne est 
linéaire et peut sexprimer par léquation suivante: 





Canad. M. A. J. 
Aug. 26, 1961, vol. 85 


100 
904% e 
80 


70 . 


60 7 


50 


40 


30 


| 2 -. * 9 6 7 


Age en annees 


CHICOINE: CALCUL DES BESOINS DENTRETIEN EN EAU 467 


e = moyenne de 3-4-5-6 
— - 85-—3-xdge 


Graphique 2. 


85 —(3 x Age) (en années) 


Cette droite dévie de la moyenne des quatres 
méthodes de 0% a un maximum de 9% et la 
déviation standard est de 4.71% (Tableau I). 
On peut conclure que les chiffres obtenus par 
cette méthode dévient beaucoup moins de la 
moyenne des quatres méthodes que ces quatre mé- 
thodes elles-mémes de leur propre moyenne. On 
pourra objecter que lécart semble grand chez les 
enfants de moins dun an. Cela est vrai, mais, 
méme a cet Age, cette formule donne des résultats 
plus prés de la moyenne que les quatre autres mé- 
thodes. Si on désire s'approcher d’avantage de 
la moyenne, on pourra employer la formule: 
90—(3 x Age), Ce nest dailleurs pas 4 cet age que 
les problémes de calcul se posent car presque tous 
nutilisent qu’un seul chiffre pour les enfants de 
moins dun an, en excluant évidemment la pre- 
miére semaine de vie. 

Nous croyons que la méthode exposée plus haut 
présente de nombreux avantages. La simplicité et 
la. rapidité avec laquelle on peut faire le calcul 
forment sa premiére qualité. Son deuxiéme avan- 
tage est de donner des résultats intermédiaires 
entre les six principales méthodes en usage et d’étre 
trés prés de la moyenne des quatre méthodes les 
moins controversées. 

Si un jour la méthode idéale est. trouvée, nous 
devrons certainement employer quelle que soit 
sa complexité. Mais, en attendant que l’unanimité 
se fasse sur ce point litigieux, nous croyons qu'il 
est sage et raisonnable de se tenir au milieu des 
méthodes en usage. C’est ]4 que nous avons le plus 
de chance de nous approcher de la réalité. 

En calculant les besoins d’entretien en eau chez 
Yenfant il ne faudra pas oublier les facteurs qui 
font varier le métabolisme: 


1.—La fiévre: il y a augmentation du métabo- 
lisme et, par conséquent, des besoins en eau de 
12% par degré C. (7% par degré F) et ceci 
quelle que soit la méthode utilisée.* 

2.—L’activité fait aussi varier le métabolisme. 
Les calculs présentés ont été fait selon activité 
moyenne dans les conditions habituelles dhospi- 
talisation. Il peut cependant y avoir variation de 10 
a 15% en plus ou en moins dans certaines condi- 
tions. 

3.—Des variations extrémes de poids selon la 
taille et ’4ge changent aussi le calcul des besoins. 
Le calcul par la surface suppose, si on emploie 
le graphique, une taille proportionnée au poids. 
Si elle ne Test pas, la surface devrait plutét étre 
calculée en employant le poids idéal correspondant 
a la taille de Yindividu. Les méthodes calculant 
les calories selon le poids (Darrow, Cooke)* ® 
corrigent mieux les erreurs en allouant moins de 
calories 4 mesure que le poids augmente. Avec 
les méthodes calculant les calories selon YA4ge 
(Wallace, méthode proposée) on ferait mieux de 
se servir de lage idéal correspondant au poids de 
Yenfant dans les cas de déviations extrémes. 

4.—Les régles de calcul ne s'appliquent pas dur- 
ant la période néonatale. Durant les deux ou trois 
premiers jours de vie les besoins sont presque nuls 
puis ils sont d’environ les 2/3 de la normale de 4 a 
7 jours.14 


Il faut se rappeler que lorsque nous tentons 
destimer les besoins d’entretien chez l’enfant nous 
essayons de prévoir son activité et sa température 
corporelle. Nous savons tous comment nous pouvons 
nous tromper. De plus, si nous traitons un enfant 
déshydraté qui souffre de diarrhée, au moins la 
moitié des solutés administrés sont calculés d’aprés 
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le degré de déshydratation que nous évaluons. 
Cette valeur est trés imprécise et peut facilement 
errer de 2 4 3% en plus ou en moins pour un 
estimé de 10%. Nous tentons aussi de prévoir les 
pertes que causera la diarrhée. Ces pertes peuvent 
varier de 0 4 150 cc par kg par 24 heures. Bien 
chanceux qui choisit un chiffre se rapprochant de 
la réalité. 

Devant des telles précisions inévitables qui peu- 
vent amener des erreurs allant jusqu’a 100 cc ou 
plus par kg, nous ne voyons pas pourquoi nous dis- 
cuterions pour quelques cc par kg pour les besoins 
dentretien. Il est également difficile de justifier 
l'emploi de méthodes complexes lorsqu’un calcul 
simple et rapide peut donner une moyenne des ces 
méthodes compliquées. 


Quant aux besoins dentretien en électrolytes, 
ils se situent, selon lopinion des auteurs, entre 20 
et 60 mEq pour le sodium, entre 20 et 50 mEq 
pour le chlore et entre 15 et 25 mEq pour le 
potassium par litre dau. Plusiers solutions com- 
merciales sont appropriées 4 ces besoins: Travert® 
N° 2—Travert® N° 4—et Ionosol® MB. Elles four- 
nissent en plus des électrolytes, la quantité de 
glucose nécessaire pour minimiser les pertes en 
protéines (3 gm/kg/ 24 heures). 


RESUME 


Il n'y a pas d’unanimité sur le calcul des besoins 
d’entretien en eau chez l’enfant. Nous avons exposé 
les six principales méthodes de calcul, c’est 4 dire celles 
de Crawford, Terry et Rourke,® d’Oliver, Graham et 
Wilson,> de Darrow,? de Cooke,.* de Holliday® et de 
Wallace.? Les avantages et les inconvénients de chacune 
dentre elles ont été exposés. En attendant la solution 


SIR WILLIAM OSLER 


Whom the king delighteth to honour is as significant of 
the king as it is of the recipient of his favour. The kin 
who is careful to discover virtue in his subjects will himsel: 
receive loyalty in return, since the source of loyalty and 
the spring of honour lie close within the crown. The late 
Mr. Gladstone used to say that, good sleeper as he was, 
he often lay awake considering the list of honours. Whoever 
was responsible for the ennobling of Professor Osler and 
his family could rest easy in the belief that his action 
would receive universal commendation. A new and perfect 
knight has come to the Round Table, and will confer as 

reat honour as he has received. The only wonder is that 
this elevation to the ranks of the knighthood should have 
been so long delayed, as the career and character of. Pro- 
fessor Osler has made of him a shining mark these twenty 
years past. 

Sir William Osler was born at Bond Head, Ont., in 1849, 
son of the late Rev. F. L. Osler, and received his education 
at Trinity College School; Trinity College; Toronto Uni- 
versity; McGill University; Vabety College, London; 
Berlin and Vienna. He received the degree of D.Sc. from 
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idéale au probléme, nous proposons une méthode simple 
[cc/kg/jour — 85 — (3 x Age)] qui se situe au milieu 
des six méthodes envisagées et qui se rapproche de la 
moyenne de quatre de celles-ci. Cette facon de calculer 
a le mérite de la facilité et de la rapidité. Pour les 
besoins cliniques, elle nous semble aussi bonne que les 
autres. 


SUMMARY 


There are many opinions and discussions about the 
calculation of maintenance need for water in children. The 
six principal methods in use as proposed by Crawford, Terry 
and Rourke,® Oliver, Graham and Wilson,5 Darrow,? Cooke,* 


. Holliday® and Wallace? are explained. The advantages and 


disadvantages of each are pointed out. Since the ideal 
solution of this problem is still to be discovered, a simple 
method is proposed which can be expressed by the following 
equation: Cubic centimetres of water/kg. of body weight/ 
day = 85 —[3 age (in years)]. The method gives results 
which fall between those obtained by the six other methods 
and are very close to the mean of the four methods based on 
the caloric expenditure. This formula is computed more 
easily and more rapidly than any of the others and is suf- 
ficiently accurate for clinical needs. : 


Nous remercions le Dr R. A. Ayotte, Ph.D., pour sa 
collaboration et le département d’art médical de I'Hépital 
Sainte-Justine pour les illustrations. 
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THE EFFECT OF PERSANTIN 
ON CORONARY FLOW AND 
CARDIAC DYNAMICS* 


ERIC C, ELLIOT, M.D., B.Sc.(Med.),t 
Edmonton, Alta. 


In 1951, Fischer and Roch! reported the synthesis 
of a new series of compounds with a pyrimido- 
pyrimidine ring system. Subsequent pharmacologi- 
cal investigation of one such derivative (RA8) 
revealed a markedly selective effect on coronary 
flow and it became available for clinical use in 
Europe under the trade name Persantin. 

The recent interest in this compound on this con- 
tinent? has led us to initiate studies of the effect of 
this drug on coronary flow and cardiovascular 
dynamics, utilizing a technique of controlled car- 
diac output in dogs. It is felt that this report of the 
marked effect of RA8 on coronary flow will stimu- 
late further studies of its therapeutic efficacy in 
angina pectoris, and help to resolve the current 
controversy*® concerning the role of pure coron- 
ary dilatation in the alleviation of pain secondary 
to coronary insufficiency. 


EXPERIMENTAL METHOD 


The anatomical distribution of the coronary ven- 
ous system in the dog is such that approximately 
95% of the total venous return enters the right 
side of the heart via the coronary sinus and the an- 
terior cardiac veins.® * This one-sided distribution 
of the coronary return allows it to be separated 
from the rest of the venous return to the heart and 
permits its accurate measurement by direct means. 
This has been accomplished by utilizing the com- 
plete right-heart bypass preparation. 


In this preparation, illustrated schematically in 
Fig. 1, the blood flow from both venae cavae is 
diverted into a venous reservoir, from which the 
blood is pumped back into the pulmonary artery, 
via a Sigmamotor pump under conditions of con- 
trolled flow. It is assumed that equivalent amounts 
of blood, pumped into the pulmonary artery, will 
be ejected into the arterial system by the left side 
of the heart. This is a reasonable assumption, since 
. Seely, Nerlich and Gregg*® have shown that known 
amounts of blood pumped into the pulmonary 


artery correlate well with the estimated cardiac out- 
put. 


If the pulmonary artery is occluded by a tape 
preventing any regurgitation of blood into the 
right ventricle, and if an additional catheter is 
placed in the right ventricle, as designated in Inset 
A, all the coronary blood returning to the right 
side of the heart will be diverted into the small 
reservoir (see Fig. 1). The coronary venous return, 


*From the Surgical-Medical Research Institute, University of 
Alberta, Edmonton. 


This study was supported by a grant from Geigy Pharma- 
ceuticals, Montreal, Canad 


a. 
+Fellow of the National Heart Foundation of Canada. 
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Fig. 1.—This is a diagrammatic representation of the com- 
plete right-heart bypass preparation. The main portion of 
the diagram shows the following: S.V.C. FLOW refers to the 
conduit which drained the superior venal caval blood into 
the venous reservoir from the catheter located in the left 
external jugular vein and superior vena cava; I.V.C. FLOV 
is the conduit which drained the inferior vena caval blood 
from a catheter, in the right femoral vein, located approxi- 
mately at the level of the bifurcation of the inferior vena 
cava. The location of the catheters in the superior and 
inferior venae cavae is shown in Inset B. The conduit, marked 
CORON. FLOW, represents the tube which drained the 
coronary return from the right ventricle into the small 
venous reservoir. Line marked TO PULMON. ART. is the 
tube through which blood was pumped from the reservoir 
into the occluded pulmonary artery. S.G. stands for strain 
gauge, which was connected to a catheter in the right 
femoral artery and to a Gilson recorder. The pump head 
tubing is seen in the Sigmamotor pump head; the venous 
reservoir was in a box with a plexiglass front, ‘which had a 
heat lamp to maintain the temperature at ‘approximately 
37° C. Inset (A) shows the catheter in the pulmonary artery 
(P.A.) with a ligature about it and the smaller catheter in 
the right ventricle (R.V.); also illustrated are the ligatures 
about the superior and inferior venae cavae and azygos vein. 
The tip of the catheter in the superior vena cava is shown 


as well. Inset (B) shows the location of the superior and 
inferior venae cavae catheters. 


flowing through the catheter per interval of time, 
is measured by direct collection of such flow in a 
100-ml. graduated tube. 

The experiment was carried out in 10 dogs that 
weighed from 11.5 to 17 kg., with an average 
weight of 13 kg., with a standard deviation of 
+1.9 kg. The dogs were anesthetized with sodium 
pentobarbital, 30 mg./kg. of body weight, and 
heparinized with 2 mg. of heparin/kg. of body 
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weight.* The cardiac cannulations were performed 
by means of a right unilateral thoracotomy incision 
in the fourth interspace. During the open-chest 
period, the dogs received pure oxygen with the 
aid of a mechanical respirator attached to an endo- 
tracheal-cuffed tube. The cautery was used liber- 
ally to ensure a minimum of bleeding. The azygos 
vein was ligated. Drainage of both venae cavae 
was effected by placing a catheter into the left 
external jugular vein to the level of the superior 
vena cava and another into the right femoral vein 
to the level of the bifurcation of the inferior vena 
cava, In this way, the number of cannulae passing 
into and out of the chest cavity was minimized. 

When the cannulations were completed, as illus- 
trated in Fig. 1, the bypass was started by remov- 
ing the clamps on the caval catheters and the pul- 
monary artery connection and _ simultaneously 
starting the Sigmamotor pump. Thus, the transition 
from the dog's circulation to that of the bypass 
circuit was effected smoothly. 


The rate of the Sigmamotor pump, as noted 
above, was equivalent to the cardiac output of the 
dogs. In each of the 10 dogs a different cardiac 
output was used, It is important to note that the 
cardiac output, once selected, was maintained at a 
constant level throughout that particular experi- 
ment. 


The drug, Persantin, was injected intravenously 
through the rubber tubing connecting the catheter 
in the pulmonary artery and the tubing leading 
from the Sigmamotor pump. It was found that two 
separate injections of Persantin could be given 
during each experiment, approximately 30 to 45 
minutes apart, thus providing two separate sets 
of data. A 15- to 20-minute period of stabilization 
was allowed from the cOmmencement of the bypass, 
so that a steady state could be reached, prior to the 
injection of Persantin. 


At the end of this period of stabilization, control 
measurements were recorded for coronary return, 
mean arterial blood pressure, heart rate and oxygen 
content of the femoral arterial blood and coronary 
return blood. The coronary flow measurements 
were made by putting the catheter from the right 
ventricle into a 100-ml. graduated tube and 
measuring the flow over either a 30- or 60-second 
interval and computing the value in ml./min, The 
mean blood pressures were measured as follows. A 
nylon catheter was placed in the right femoral 
artery and attached to a Statham transducer which, 
in turn, was connected to an electrically damped 
Gilson medical electronics minipolygraph recorder. 
An electrocardiogram was recorded simultaneously 
on the minipolygraph and was used to observe the 
heart rate. The oxygen content was determined by 
means of the Van Slyke apparatus. At least one 
or two oxygen saturations per experiment were 
carried out on the arterial blood, to ensure an 
arterial saturation over 90%, for the coronary 


*Connaught Medical Research Laboratories, Toronto, Ontario. 
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vessels are sensitive to hypoxia. The myocardial 
oxygen consumption was obtained from the formula, 


(A-V)O, difference « flow 
100 

which gives the value for myocardial oxygen con- 
sumption, in ml. of oxygen consumed per minute. 

Persantin, diluted in saline, was administered 
into the pulmonary artery in a dosage of 0.3 
mg./kg. of body weight, over an interval of 50 to 
60 seconds. The coronary blood flow was measured 
at one- to two-minute intervals during the period 


.of major response to the drug and then at intervals 


of 15 to 30 minutes. During each coronary flow 
measurement, the mean arterial blood pressure and 
heart rate were recorded. 


After the injection of Persantin, the rate of 
coronary return visibly increased and the colour 
changed to resemble arterial blood. The rate of 
flow usually reached a maximum two to four 
minutes after the start of the injection. At the time 
of maximum increase in coronary return, simul- 
taneous blood samples from the femoral artery and 
from the 100-ml. graduated tube were obtained 
for the determination of the myocardial oxygen 
consumption. 


This was the general pattern of the experiment. 
The control values for coronary return, mean 
arterial blood pressure, heart rate and myocardial 
oxygen consumption were recorded, and the maxi- 
mum responses in these parameters following the 
injection of Persantin were measured for compari- 
son, The control values for the second set of data in 
each experiment were the appropriate values 30 
to 45 minutes after the first injection, at which time 
the residual effect of the drug was considered 
minimal. 


RESULTS 


Data for the ten experiments are presented in 
Table I and include the control values prior to the 
injection of Persantin and the maximum responses 
in mean arterial blood pressure, heart rates coronary 
return, (A-V)O, difference and qO,. In addition, 
the differences between the control values and the 
maximum responses following administration of the 
drug are expressed as a percentage decrease or 
increase from the control values. The pertinent 
relationships are presented in graph form and in 
the figures. 


In Fig. 2, the results of one additional experi- 
mentation are presented graphically. This experi- 
ment demonstrates the changes that occurred in the 
coronary return values, the heart rate and the mean 
blood pressure, after the injection of Persantin. 
In Fig. 2, the coronary flow measurements were 
taken at 30-second intervals and illustrate the pat- 
tern of response. Determinations of this rapidity 
could not be carried out in all experiments. This 
general pattern was typical, varying in degree from 
experiment to experiment. In Fig. 2, three minutes 
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Fig. 2.—This figure is of an additional experiment, in 
which the coronary flow measurements were made at 30- 
sec. intervals after the injection of the Persantin. After the 
maximum response of the drug had occurred, the measure- 
ments were made at 1-min. intervals. The cardiac output 
was constant at 1000 ml./min. throughout this experim tnt. 


after the injection of Persantin, the coronary flow 
reached its maximum, and simultaneously the mean 
arterial blood pressure was at its lowest level. It 
was a common finding in all experiments that the 
heart rate did not change appreciably. It was also 
typical that the mean arterial blood pressure did 
not return to its control value, The coronary return 
fell to the control values about 15 minutes after the 
start of the injection. In the experiment illustrated 
in Fig. 2, the cardiac output was kept constant 
throughout at a rate of 1000 ml./min. 


In each of the 10 experiments, the cardiac output 
was held constant but, as mentioned above, a 
different constant was chosen for each experiment. 
Since mean arterial blood pressure is, to a certain 
extent, dependent upon cardiac output, different 
values of mean blood pressure were also obtained 
in each experiment. The response of coronary 
venous return to the injection of Persantin, at 
different mean blood pressures, is shown in Fig. 
3. Above 100 mm. Hg there was an obvious in- 
crease in coronary flow after the injection of Per- 
santin at any mean arterial blood pressure; but, 
below 100 mm. Hg, the response of coronary 
flow to Persantin decreases proportionately. The 
statistical analysis of this relationship is presented 
in Fig. 4 and in the appendix of this report. 


After the injection of Persantin, the most striking 
change was the concomitant increase in coronary 
flow and the reddening of the coronary venous 
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MEASURED CORONARY RETURN in ml. /min. 





MEAN ARTERIAL BLOOD PRESSURE 
in mm. Hg 


Fig. 3.—The mean blood pressures plotted on the horizontal 
axis in this graph are the control values (Column 5, Table I) 
just prior to the injection of Persantin. The black dots are 
the control values for the measured coronary return (Column 
13). The circles represent the maximum response in the 
measured coronary return (Column 14) after an injection of 
Persantin. Thus, each dot and the circle directly above it 
are paired in the above graph. There is an obvious increase 
in the coronary return above mean blood pressures of 100 
—_ Hg. See Fig. 4 and Appendix for statistical treat- 
ment. 


blood which was grossly visible and indicated the 
marked incréase in residual venous oxygenation. 
This relationship is illustrated in Fig. 5. The 
coefficient of correlation between these two 
parameters, the decrease in the (A-V)O, difference 
and the per cent increase in coronary flow, was 0.83. 
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Fig. 4.—This graph is a statistical analysis of Fig. 3. 
The circles and dots observed in Fig. 3 have been con- 
verted into one dot graph by plotting the differences of the 
logio values of measured coronary return of Columns 14 and 
13 against the corresponding values for mean blood pressure 
in Column 5. The heavy line in this figure is the regression 
line for the dot graph and the curved lines the confidence 
bands for the regression line. Left of the point where the 
confidence bands intersect the horizontal axis includes zero, 
while, to the right, is the range of mean blood pressures 
where a significant increase in the measured coronary return 
occurred as compared to the control values, after an injection 
of Persantin. At the 95% level a significant increase took 
place even when the mean blood pressure was as low as 
50 mm. Hg. (See Appendix for further explanation of 
statistics. ) 
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TABLE I. 
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Maz. resp. 
after injection 
of 
CO Dog ut. Heart Control Persantin AMABP= T.mazx.R. Control 
ml. /min. kg. wt. (g.) MABP (MABP)’ (MABP)'—MABP %MArt in min. HR 





400 11.5 68 82 58 24 29 — 4 114 
68 67 46 21 31— 5 114 


109 154 92 62 40 — 
109 118 96 22 19— 
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91 90 52 38 42— 


144 
91 68 52 °° 16 23 — 


138 


Ow!) ww 


95 29 22 7 24 — 180 
95 29 22 7 24— 


192 


bo bo 





84 109 74 35 32 — 


162 
84 86 64 22 25 — 
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51 32 19 37— 120 
60 29 31 52— 120 


nN He» CO 


180 
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143 129 14 10— 
150 117 33 22 — 


70 52 18 26 — 
55 34 21 38 — 
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21 22 28 24 25 26 S7 28 29 
Determined at Determined at 
the same F the same 
time as in Control time as in 
Exp. Column 14 (A-V)O.= (A-V)’0.= A(A-V)0O2.= Control’ Column 14 AqO2= 
No. (VO.)’ Col. 18-Col. 20 Col. 19-Col. 21 (A-V)'02—(A-V)O2 %A+ qOz (qO2)’ (qO2)’—qO2 %A+t 
1 5.0 11.8 8.3 3.5 30— 3.07 3.49 0.42 13.7+ 
7.0 9.8 5.7 4.1 42— 3.53 3.09 0.44 12.5— 
2 14.2 15.0 §.5 9.5 63 — 12.40 10.45 1.95 15.7+ 
12.6 15.1 8.4 6.7 44 — 9.06 9.07 0.01 0.1+ 
3 15.8 17.0 6.6 10.4 61— 5.10 5.28 0.18 3.5+ 
15.4 14.2 6.0 8.2 58 — 4.54 4.08 0.04 0.8— 
4 5.5 17.9 16.4 1.5 8— 3.58 4.26 0.68 19.0+ 
4.2 17.0 17.7 0.7 44+ 4.93 5.13 0.20 4.1+ 
5 8.0 13.7 10.8 1.9 15— 5.59 7.78 2.19 39.2+ 
8.1 13.5 9.3 4.2 3l1— 5.67 4.84 0.83 14.6— 
6 15.3 14.0 6.4 7.6 54— 4.23 5.38 1.15 27.2+ 
10.3 4.94 
z 12.7 12.5 5.0 7.5 60 — 11.0 9.0 2.0 18.2 — 
13.6 11.3 5.6 ae 50 — 9.9 12.8 2.9 29.3+ 
8 14.7 13.4 4.0 9.4 70— 3.48 2.40 1.08 31.0— 
16.4 12.0 7.0 5.0 42— 2.88 4.62 1.74 60.4+ 
9 13.0 9.5 3.6 5.9 62— 4.75 9.94 5.19 109.3+ 
14.1 9.5 12 8.3 87 — 4.56 2.95 1.61 35.3 — 
10 11.0 21.1 11.0 10.1 48 — 4.64 5.06 0.42 9.0+ 
27 18.5 14.5 4.0 21— 4.81 5.22 0.41 8.5+ 
sini diets 45 0 Rea acieds 12.0+ 
Standard deviation............. 33% 


Data for the ten experiments are presented in this table; there are two sets of data for each experiment. Abbreviations are 
as follows: CO = cardiac output in ml./min.; MABP = mean arterial blood pressure in mm. Hg obtained from the femoral 
artery; T. Max. R. = time of maximum response in mins. after the injection of Persantin; HR = heart rate in beats/min.; 
MCR = measured coronary return in ml./min.; AO» = arterial O2 content in volumes per cent; VO2 = venous O2 content in 
volumes per cent of the coronary venous blood; (A-V)O2 = arterio-venous O, content difference between the arterial systemic 
blood and the coronary venous blood; qO: = myocardial oxygen consumption in ml. of O2 consumed per minute, obtained by 
multiplying the (A-V)Oz difference by the MCR (ml./min.) and dividing by 100. The control values under the columns 5, 10, 
13, 18, 20, 22 and 26 refer to the values obtained just prior to the injection of Persantin. The abbreviation %A+ in columns 8, 
16, 25 and 29 means the percentage increase or decrease of the parameter and is the ratio of the difference between the maximum 
response and the control value, over the control value, times 100. 


% DECREASE IN (A-V) Og CONTENT DIFFERENCE 





% INCREASE IN MEASURED CORONARY RETURN 


Fig. 5.—Each dot in this graph was determined by plotting the values for the % decrease in (A-V) Oz content differ- 
ence (Column 25, Table I) against the corresponding values for the % increase in measured coronary return (Column 16). 


a maximum % decrease in (A-V) Oz content difference occurred at approximately 200% increase in measured coronary 
return. 
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MEASURED CORONARY RETURN in ml, /min. 


MYOCARDIAL Og CONSUMPTION in ml, /min, 


Fig. 6.—The values in this graph represented by the dots 
and circles are not paired. The circles indicate the values for 
the maximum measured coronary return that occurred after 
the injection of Persantin, (Column 14, Table I), plotted 
against the corresponding values for the myocardial oxygen 
consumption (Column 27). The black dots refer to the control 
values of measured coronary return, prior to the injection of 
Persantin (Column 13), plotted against the corresponding 
values for the myocardial oxygen consumption (Column 26). 
There was a more-than-adequate coronary return for any 
level of myocardial oxygen consumption as a result of the 
injection of Persantin. 


In Fig. 6, the relationship between coronary 
venous flow and myocardial oxygen consumption 
is presented. The black dots show the coronary 
venous return found for each level of oxygen con- 
sumption by the myocardium, prior to the injection 
of Persantin. The circles indicate the coronary 
return for each level of oxygen consumption by 
the myocardium after the injection of Persantin. 
Also (Table I, column 29) Persantin caused an 
increase in the average myocardial oxygen con- 
sumption, when’ compared with the control values, 
of 12% (S.D. 30%). 

Persantin caused a consistent decrease in the 
blood pressure of approximately 20% to 30% of 
the control value. This drop appeared to be the 


% DECREASE IN MEAN ARTERIAL BLOOD PRESSURE 





100 150 


MEAN ARTERIAL BLAOD PRESSURE (mm.Hg ) PRIOR TO INJECTION OF 
PERSANTIN, 


Fig. 7.—The dots in this graph represent the % decrease 
in mean arterial blood pressure that occurred after an 
injection of Persantin (Column 8, Table I), plotted against 
the mean blood pressure prior to the injection (Column 5). 
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same whether the control value for the mean 
arterial blood pressure was 50 mm. Hg or 150 mm. 
Hg, illustrated in Fig. 7, which represents the 
maximum drop in blood pressure that occurred 
after the injection of Persantin. 


DIsCUSSION 


The most striking observation was the obvious 
increase in flow and venous oxygenation of the 
coronary blood. This was particularly noticeable in 
those animals in which the mean blood pressure, 


-prior to the injection of Persantin, was over 100 


mm. Hg pressure. These changes are particularly 
significant because the increase in coronary flow 
occurred under conditions of constant cardiac out- 
put, a depression in the mean arterial blood 
pressure and a slight reduction in heart rate. 
Accordingly, the drug must have decreased the 
peripheral resistance in the coronary vessels to a 
marked degree. 

Much experimental work on the effects of Per- 
santin has been reported in the European journals. 
In experiments performed on normal dogs, Kadatz,® 
using the Bubble-Flow-Stromuhr, found that the 
coronary flow increased as much as 123%; Hockerts 
and Boégelmann,'” using the Thermo-Stromuhr of 
Rein, found that it increased 90%; Grabner, Kaindl 
and Kraupp,'! using the method of Kety and 
Schmidt,!* found the coronary flow 35% greater. 
Breitschneider et al.,!* using the Stromuhr catheter 
of Kansow, reported increases in coronary flow up 
to 400%, with a 200% increase for several hours. 
In these experiments papaverine was only 50% 
as effective and theophylline was the least effective 
when compared with Persantin. 

From the experimental work there is a reciprocal 
relationship between the decrease in (A-V)O, 
difference of coronary venous and the increase in 
coronary flow after the administration of Per- 
santin.® 1* This association was confirmed in our 
experiments and is shown in graphic form in Fig. 5. 

In Fig. 2, the time of maximum decrease in mean 
arterial blood pressure coincided with maximum 
increase in coronary flow, which could indicate that 
the mean arterial pressure was lowered partially 
by a “shunting” of part of the cardiac output back 
into the coronary circulation, causing a relative 
decrease in the flow to the systemic circulation. 
Further evidence of this “shunt effect” is also pro- 
vided in Fig. 2, where as the effect of the drug 
wore off, the mean arterial blood pressure returned 
to a new level. The difference between the lowest 
level of mean arterial blood pressure and the new 
pressure attained after Persantin probably repre- 
sented the degree of shunting of the coronary flow. 

The mean arterial blood pressure did not rise to 
its control value after the administration of the 
Persantin, and this seems to indicate a change in 
the peripheral vascular tone due either to a pro- 
longed effect of the drug or to unknown parameters 
in the experimental model employed. 
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Fig. 2 and Table I show that the maximum effect 
of the drug took place quickly; the main effect 
lasted approximately 9 to 15 minutes and at the 
end of 30 minutes the value for coronary return 
usually returned to the control values. A slight 
variation in this pattern was seen when the drug 
was given while the animal's mean arterial blood 
pressure was low, that is, between the range of 40 
and 60 mm, Hg. Under these conditions, the return 
of coronary flow to normal was slower, and in 
certain cases the coronary flow did not return to 
control values, but remained elevated at the 30- 
and 45-minute intervals. The metabolism of the 


drug during conditions of hypotension may be 
retarded. 


Determinations of the comparative effects of 
theophylline, papaverine and Persantin have been 
made by Breitschneider et al.,'* who found that the 
increase in coronary flow was in the ratio of 1:1.5:3, 
respectively, of these drugs. 

Doerner and Wick'* compared Persantin, papa- 
verine and nitroglycerin and found, with respect 
to potency, duration of effect and uniformity of 
reaction, that Persantin was definitely and, in some 
ways, considerably superior to the other com- 
pounds, 

Brachfeld, Bozer and Gorlin,* utilizing the me- 
thod of Kety and Schmidt,'* found that in humans 
after the administration of nitroglycerin, the cor- 
onary return flow increased but the (A-V)O, differ- 
ence did not, indicating that myocardial oxygen 
consumption was increased after the administration 
of nitroglycerin, In a second paper, Gorlin et al. 
reported that after the administration of nitrogly- 
cerin in patients suffering from coronary artery 
disease, the coronary flow diminished or re- 
mained unchanged, indicating that the coronary 
resistance appeared to remain fixed in these pa- 
tients. These authors believe that, in normal sub- 
jects, the increase in coronary flow from nitroglycer- 
in was caused by dilatation of the coronary vessels 
by dilator metabolites, whereas, in individuals 
suffering from coronary artery disease, the appar- 
ent lack of increase was due to a fixed resistance of 
the vessels, a result of pre-existing coronary athero- 
sclerosis. 

Remarks which qualify the findings of Gorlin and 
co-workers have been presented by Honig, Tenney 
and Gabel.® They point out that the originators of 
the nitrous oxide techniques, Kety and Schmidt," 
emphasized the importance of the “steady state” 
during the application of this method. After the 
administration of nitroglycerin, Honig, Tenney and 
Gabel® remark that “nitroglycerin produces a 
rapidly fluctuating unsteady state” and, to assess the 
effects of nitroglycerin, a method must be used 
which compares a variable with its control value, 
so that “the time required for its measurement is 
negligible and a particular point in the sequence 
of events is specified”, The utilization of a complete 
right-heart bypass preparation in studying the 
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effects of nitroglycerin may fulfil such criteria and 
give meaningful results in the study of the mechan- 
ism of the action of nitroglycerin. Honig, Tenney 
and Gabel concluded that “nitroglycerin relieves 
ischemia by enhancing oxygen delivery, rather than 
by altering load”. Honig, Tenney and Gabel, quot- 
ing the work of others,’ 1° thought that it was un- 
likely that coronary resistance ever “becomes com- 
pletely fixed”. If this thesis is correct, coronary 
dilator drugs, such as Persantin, may have a real 
role to play in the treatment of patients suffering 
from coronary artery disease. 


The parameter of mean arterial blood pressure 
should be used to correlate the effect of Persantin 
on coronary flow, because coronary flow is depen- 
dent upon blood pressure. Braunwald et al.,1" using 
dogs under controlled conditions, showed that if 
the cardiac output is kept constant and the blood 
pressure increased, the increase in coronary flow 
was much more marked than if the blood pressure 
was held constant and the cardiac output increased, 
indicating that the cardiac output probably exerts 


its influence secondarily through its effect on the 
blood pressure. 


In our experiments, the fall in blood pressure of 
25 to 30% of the control value, occurring after the 
injection of Persantin, may have been due partially 
to a shunt effect. Also, if the cardiac output 
had not been held at a constant value, the drop 
might not have been so marked. The fact that the 
animals were under the effects of pentobarbital and 
had thoracotomies may have increased their sus- 
ceptibility to a fall in blood pressure. The dose of 
0.3 mg./kg. used in this study was above the 
optimum level for coronary dilatation and ap- 
proached the level known to affect peripheral 
tone.!* Kadatz® has shown that, in the intact dog, 
the optimal dose of 0.2 mg./kg. caused an average 
maximum fall in blood pressure of 12%, while a 
dose of 0.5 mg./kg. caused an average maximum 
fall of 25% of the control value. In their studies, 
the response of the pulse rate was variable; occa- 
sional animals showed a decrease, while others 
showed a slight increase. 


The toxicity of Persantin has been tested and 
found to be low. In the clinical investigations car- 


ried out to date, the drug has been well toler- 
ated.18-20 


SUMMARY 


Study of the cardiovascular effects of the synthetic 
coronary dilator, Persantin, has been reported, utilizing 
the right-heart bypass, constant cardiac output tech- 
nique in dogs. This method permits almost complete 
separation of the coronary venous return from the rest 
of the venous return to the heart. The general pattern 
of the experiment, after a period of stabilization of 
the constant cardiac output, recorded the control values 
for the coronary return, mean arterial blood pressure 
and heart rate and then measured the maximum re- 
sponse to the injection of the drug into the pulmonary 
artery. The maximum effect usually occurred between 
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two and four minutes after the injection, and the prin- 
cipal part of the response was over in 10 to 15 min- 
utes; after 30 minutes the values for coronary return 
were at the control levels again. A duration of effect 
of this length allowed two sets of data to be obtained 
during each experiment. 


The drug appeared to cause a marked increase in 
the coronary flow. This effect took place during the 
maintenance of a constant cardiac output, a drop in 
the mean arterial blood pressure and, essentially, a con- 
stant heart rate. Also, an increase in the coronary re- 
turn was found over a full range of mean blood pres- 
sures from normotensive to shock levels. There was a 
reciprocal relationship between the increase in coron- 
ary return and the decrease in (A-V)O, content differ- 
ence (between the arterial systemic and coronary ven- 


ous blood). 


The author would like to thank Dr. J. Dvorkin of the 
University of Alberta Hospital for encouragement of this 
project. The technical assistance of Mr. J. Kiss was ap- 
preciated. The author is indebted to Mrs. J. Lucas for the 
schematic drawing. 
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APPENDIX 


This is a further explanation of the statistical treatment 
used in Figs. 3 and 4. Since the dots in Fig. 3 represented 
the control values of coronary return measured prior to the 
injection of Persantin, these values or the plot of these 
values could be used as the controls in estimating the in- 
crease in coronary return (circles in Fig. 3) as resulting 


‘from the injection of Persantin. As the mean blood pressure 


was lowered, however, the increase in measured coronary 
return became less. The purpose of this statistical study is 
to show at what mean blood pressure a significant increase 
in measured coronary return no longer occurred when com- 
pared with the control values (black dots). 

Both the plots for the circles and dots in Fig. 3 have 
exponential trends. If these trends were converted to straight 
lines by taking the logarithms of the ordinates, the equations 
for the regression lines could be calculated as well as the 
confidence bands for each equation. The bands, adjacent to 
each other on either side of the regression lines, would 
intersect at different points, depending on which limit was 
used (i.e. 99%, 97.5% or 95%); the area included where 
the bands overlapped would indicate the range of mean 
blood pressures where no significant increase in coronary 
flow occurred; and accordingly, where the bands did not 
overlap, would indicate the range of mean blood pressures 
where a significant increase in coronary flow occurred upon 
the injection of Persantin. 

Since each pair of circles and dots were plotted against 
the same value of mean blood pressure, the step of calculat- 
ing two regression lines was deleted as follows: the 
logarithms of the corresponding values in Columns 13 and 
14, Table I, were used as equivalent to the logarithms of 
each pair of values in Fig. 3 (i.e. one dot and one circle). 
The difference between each set of logarithms was plotted 
against the corresponding values of mean blood pressure 
noted in Column 5, Table I; these differences are repre- 
sented by the dots in Fig. 4. The regression line for these 
dots was calculated by standard procedures.21,23 The 
confidence bands for the 99%, 97.5% and the 95% limits 
were determined by the method outlined by Kenney and 
Keeping,?2 utilizing the one-tailed test for the value of t. 
The graphic representation of these results is in Fig. 4 
(see also legend for Fig. 4). 


PAGES OUT OF THE PAST: FROM THE JOURNAL OF FIFTY YEARS AGO 


SIR WILLIAM OSLER 


If, at any future time, the framers of the honour list 
should be at a loss for candidates whose merits they might 
commend to the notice of His Majesty, we would suggest 
to them a survey of the field of medicine in Canada. We 
cannot pretend that Sir William Osler has been chosen 
from that field, as he has long since belonged to a larger 
world. Indeed, with possibly one exception, we do not 
remember that any Canadian has ever been chosen for 
knighthood on account of his achievements in the medical 
sciences alone. One or two recipients suggest themselves, 
but they had a career in the political as well as in the 
medical world. In 1887 Sir James Grant was created 
K.C.M.G., but the common belief is that he received this 
distinction for his personal services towards a member of 
the royal family, rather than on account of his services, 


great as they had been, to medicine at large. Many men 
are yet unmarked, who by their personal distinction and 
by the inestimable benefits which they have conferred 
upon suanenity might well be chosen for royal favour, so 
that their fellow-practitioners might be encouraged to 
emulate their example. 


If our advice were sought by the framers of this list, 
we could readily suapet the names of physicians and 
surgeons to our splendid hospitals, and of the deans, past 
and present, of medical schools which are not excelled in 
quality by any others within the British Empire. By the 
elevation of Sir William Osler to the ranks of the nobility, 
the baronetage receives a new respect in the eyes of all 
Canadians. His official ennobling is merely a recognition 
that he has long since ennobled himself and the profession 
to which he belongs.—Canad. M. A. J., 1: 793, 1911. 
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INTERSTITIAL NEPHRITIS DUE TO 
CHRONIC PHENACETIN POISONING* 


W. H. LAKEY, M.D., F.R.C.S.[C], 
Edmonton, Alta. 


Curonic renal failure caused by the excessive con- 
sumption of phenacetin-containing drugs has been 
reported almost exclusively in the European medi- 
cal literature.t *}* These reports indicate conclu- 
sively that such an entity can occur with the abuse 
of this medication. It has been known for years that 
phenacetin would produce blood dyscrasias such 
as methemoglobinemia, sulfhemoglobinemia and 
anemia. Affections of the nervous system such as 
headache, tremor, emotional lability and irritabil- 
ity have also been noted in association with the 
use of this drug. The observation that a chronic 
renal lesion could also occur in association with the 
excessive consumption of phenacetin may prove to 
be of even greater clinical significance. 


REVIEW OF THE LITERATURE 


The term “chronic interstitial nephritis” was first 
used by two German pathologists, Spiihler and 
Zollinger,! in 1953 when they suspected an etio- 
logical connection between prolonged abuse of 
phenacetin and the pathological findings in the kid- 
neys of these patients at autopsy. Grossly, they 
noted the kidneys to be pale, with a loss of the 
corticomedullary demarcation and, occasionally, 
necrosis of the renal papillae. Microscopically, the 
interstitial tissue was infiltrated with lymphocytes 
and plasma cells in the transition zone between 
cortex and medulla. The markedly damaged tubules 
were enclosed within numerous collagen fibres, but 
the most significant feature was that the glomeruli 
and blood vessels were unaffected by the patholog- 
ical process. All of these features, they felt, war- 
ranted separation of this disease from the broad 
classification of chronic pyelonephritis, and they 
applied the descriptive term “chronic interstitial 
nephritis” to the renal lesion associated with phen- 
acetin toxicity. Lindeneg et al.* reported as a result 
of their studies that papillary necrosis in patients 
without diabetes or obstruction of the urinary tract 
is now seen more frequently than previously on the 
European continent. They suggested that this ob- 
servation could be explained by the greater inci- 
dence of chronic interstitial nephritis and papillary 
necrosis due to chronic phenacetin poisoning. 

Further reports in the Swiss medical literature 
have demonstrated the menace to the kidneys of 
chronic phenacetin poisoning. Moeschlin* in 1957 
recorded his personal observations during a two- 
year period at the Soluthurn Municipal Hospital 
in Switzerland. He found 57 patients with evidence 
of chronic interstitial nephritis and azotemia who 
had consumed large amounts of phenacetin, an 


*Presented at the Amnual Meeting of the Royal College of 
Physicians and Surgeons of Canada, Ottawa, January 1961. 
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incidence of 4 per 1000 hospital admissions. Five 
of these patients recovered after withdrawal of the 
drug. The group who survived had consumed 2.7 
to 10.9 kg. of phenacetin over a period of five to 
20 years. 

In 1959, Larsen and Moeller* published an ex- 
tensive report of their personal experience concern- 
ing this entity. They questioned 698 patients ad- 
mitted to the Department of Medicine of the 
Municipal Hospital at Vejle, Denmark, during a 
six-month period. This enquiry revealed that 205 
(29.4% ) took phenacetin-containing drugs daily. 
Renal function was found to be reduced in 68 
(33.2% ) of these patients. This finding differed 
significantly from the reduced renal function in 
29 (8.6%) of 337 patients who had not taken 
phenacetin. The incidence of diminished renal 
function was found to increase with the intensity 
of dosage and duration of administration of the 
drug. These findings were regarded as definite 
proof that phenacetin had an injurious effect upon 
renal function. 

In 1960, Moolton and Smith® reported the first 
case of chronic phenacetin poisoning in the Ameri- 
can medical literature. A 34-year-old housewife 
died following the excessive use of a proprietary 
headache mixture. Over a period of 514 years she 
had consumed at least 3.5 kg. of phenacetin. At 
autopsy her kidneys were found, microscopically, 
to exhibit the diffuse interstitial nephritis, marked- 
ly damaged tubules and practically intact glomeruli 
and vessels, considered characteristic of this renal 
lesion. 


CasE REPORT 


In January 1960, a 47-year-old male dental techni- 
cian was transferred for hemodialysis and management 
of renal failure to the Urology Service of the Univer- 
sity of Michigan Medical Center. Prior to the referral, 
the patient had been hospitalized for the extraction of 
several teeth and subsequently had become semicoma- 
tose. At the time of his admission to the University 
Hospital, laboratory studies revealed a blood urea nitro- 
gen (BUN) of 225 mg. % and a serum creatinine of 
16.4 mg. % despite a urinary output of over 2000 c.c. 
per day. It was presumed that the patient had chronic 
renal failure of unknown etiology. He was managed by 
administration of appropriate fluids and electrolyte 
solutions without hemodialysis. 

An extensive enquiry into the patient’s past history 
disclosed that he had been reasonably well until July 
1959 when he experienced upper abdominal discom- 
fort. Investigation had revealed an anemia and a duo- 
denal ulcer. A subtotal gastric resection was performed. 
Postoperatively the patient was reported to have been 
unreasonable, rebellious and uncooperative. No renal 
function studies were performed to rule out azotemia 
as a cause of this problem. The patient was eventually 
discharged from hospital with a hemoglobin level of 
13.5 g. %. A month later, on his return postoperative 
visit, he was pale and moderately dyspneic, and had 
a hemoglobin level of 8 g. %. With the use of oral 
iron preparations the patient’s hemoglobin level was 
said to have improved for a period of several months. 
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Fig. 1.—Creatinine clearance determinations in the case 
reported. 


In December 1959, he was readmitted to the hos- 
pital for investigation because of malaise and a 20-lb. 
weight loss. His hemoglobin level was noted to be 9 
g. %. After blood transfusions, several abscessed teeth 
were extracted by a dental surgeon. Following this 
procedure the patient became stuporous; blood studies 
revealed a BUN of 182 mg. %. His condition deterior- 
ated progressively and he was transferred for manage- 
ment of the renal failure. It proved significant, later, 
that this man had considerable pain from sinusitis and 
his abscessed teeth, and in order to obtain relief, he 
had consumed large quantities of phenacetin-containing 
tablets. In November 1959, for example, he had con- 
sumed 100 such tablets within an eight-day period. 

On physical examination he appeared older than his 
stated age. He was pale and had a sallow complexion 
with a cyanotic hue. His fundi were within normal 
limits. His blood pressure was 140/80 mm. Hg. An 
indwelling Foley catheter was inserted. His reflexes 
were equal but hyperactive. 

On a chronic renal failure treatment program the 
patient’s condition gradually improved and his initial 
BUN value of 225 mg. % decreased to 42 mg. % at 
the time of his discharge from hospital. The creatinine 
clearance value rose from 7.2 1./24 hours to 16.2 
]./24 hours (Fig. 1). To establish a satisfactory patho- 
logical diagnosis a percutaneous renal biopsy was per- 
formed. The pathology department reported the find- 
ings in the kidney tissue to be consistent with a 
diagnosis of chronic interstitial nephritis (Figs. 2 and 
3). 
With this diagnosis established, the patient was 
warned regarding the danger of phenacetin-containing 
drugs and was discharged from hospital on February 
11. On follow-up visits, his renal function studies 
showed progressive improvement (Fig. 1). In June 
1960, the creatinine clearance value had risen to 117 
1./24 hours and his BUN was 40 mg. %. ' 


COMMENTS 


There is no doubt that this patient did consume 
excessive amounts of phenacetin over a three-year 
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Fig. 2.— Low-power view of percutaneous renal biopsy, 
demonstrating the marked interstitial fibrosis. 


period, The medicinal abuse of phenacetin will 
tend to be common among persons who can regu- 
late their own dosage of proprietary drugs for the 


Fig. 3.—High-power view of the renal biopsy, demonstrat- 
ing periglomerular fibrosis and unaffected glomeruli. 
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relief of recurrent headaches and muscular pains. 
The patient develops an irresistible desire to take 
the preparation continuously and a tendency to in- 
crease the dosage. 


Symptoms are sparse in the early phases of the 
clinical picture and therefore the disease may easily 
be overlooked, Frequently, other complaints may 
bring the patient to the doctor, Hence, the key to 
establishing a diagnosis in practice is direct ques- 
tioning of patients with impaired renal function 
regarding the use of phenacetin-containing drugs. 
The patient may present with the picture of chronic 
renal failure, but anemia, fatigue, recurrent head- 
aches and constipation are other features of exces- 
sive phenacetin consumption. On examining the 
urine, traces of protein may occasionally be found; 
however, no hematuria or signs of infection usually 
occur. Nephrogenic.edema is rarely present and is 
never massive. The total protein concentration in 
the serum is normal. Slight hypertension is found 
only exceptionally. Retinopathy and nephrogenic 
hypertensive cardiac disease are not part of the 
clinical picture. Infection of the urinary tract may 
occur but usually not until phenacetin has been 
employed for many years. Such infection must be 
regarded as secondary. Gradually the patient may 
notice the onset of occasional fatigue, slight thirst 
and nocturia. The blue-grey pigmentation of the 
skin and mucous membrane is considered to be 
due to sulfhemoglobinemia. A toxic hemolytic tye 
of anemia develops with inclusion of Heinz-Erhlich 
bodies within the erythrocytes. The two factors 
necessary for substantial hemolysis are the abuse 
of phenacetin and renal insufficiency. 

The mechanism which causes the renal damage 
and progressive azotemia is not established.® Simple 
injury of the tubular epithelium cannot account for 
the interstitial inflammation and scar tissue prolifer- 
ation. Possibly the acid hematin and other iron- 
protein complexes from the methemoglobin, 
precipitated in the acid medium of the tubules, 
excite proliferation of fibrous tissue. Another pos- 
sibility is that there is a state of hypersensitivity 
to phenacetin or its degradation products, express- 
ing itself as an active inflammation about the in- 
jured tubules such as occurs in sulfonamide nephro- 
pathy. Larsen and Moeller* have propounded the 
hypothesis that the injury to the kidneys is caused 
by chronic hypoxia, By the formation of methemo- 
globin and possibly sulfhemoglobin the quantity of 
active oxygen-carrying hemoglobin is reduced, The 
oxygen transport may be further compromised when 
the toxic anemia caused by phenacetin develops. 

There are several arguments against the view 
that this entity merely represents chronic pyelo- 
nephritis. Larsen and Moeller,* in a report with 
statistically significant conclusions, showed that 
the incidence of reduced renal function increased 
with the intensity of the dosage and duration of 
administration of phenacetin. These findings would 
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seem to prove that phenacetin did have an in- 
jurious effect upon renal function. Conclusive in- 
formation is still lacking as to how phenacetin 
abuse causes chronic interstitial nephritis and renal 
papillary. necrosis. The striking remission and im- 
provement in renal function in the case reported 
are more than one could expect from far-advanced 
chronic pyelonephritis. The microscopic patholog- 
ical findings present features that are distinctly 
different from those of chronic pyelonephritis, such 
as round cell infiltration of the interstitial tissue, 
tubular atrophy and minimal damage of the blood 
vessels and glomeruli. Conclusions as to the appar- 
ent improvement in this patient’s renal function 
must be guarded, as the fibrotic process within the 
kidney parenchyma would predispose such a kidney 
to infection. The Scandinavian writers have de- 
scribed secondary infection in patients with chronic 
interstitial nephritis as a significant complication 
of the disease entity. Undoubtedly there are many 
patients with chronic renal failure who are incor- 
rectly classified as cases of chronic pyelonephritis. 
Although the kidneys may reveal histologic changes 
similar to chronic pyelonephritis, the etiologic fac- 
tors can be due to factors other than bacterial 
infection of the kidney. Kleeman and Freedman‘ 
have noted that the microscopic changes in the 
kidney resulting from old age, potassium deficiency, 
hydronephrosis, phenacetin ingestion, sulfonamide 
and immunologic reactions can be similar to those 
of chronic pyelonephritis. 


Obviously not many of these cases will be found 
unless the possibility of their existence is consid- 
ered when questioning patients with chronic renal 
disease. The striking remissions that can be ob- 
tained on withdrawal of tue drug warrant recogni- 
tion of this disease entity. 


SUMMARY 


A new entity of chronic renal disease is described 
and a case report presented. Interstitial nephritis is 
demonstrated in a 47-year-old man who had consumed 
excessive amounts of a phenacetin-containing drug over 
a three-year period. With avoidance of the drug and 
a conservative renal failure program, the patient has 
experienced progressive improvement in his clinical 
state and laboratory studies. Consideration of such an 
entity is urged in the cases of chronic renal failure of 
obscure origin. 
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THE USE OF 
METHYLPREDNISOLONE IN 
SEASONAL ALLERGY* 


LAZARUS J. LOEB, M.Sc., M.D., F.R.C.P.[C],t 
Ottawa, Ont. 


INTRODUCTION 


THE CORTICOSTEROIDS are well established as ef- 
fective agents in controlling or suppressing the 
symptoms of allergic inflammation, and have been 
used for this purpose in seasonal and perennial 
allergy for the past 12 years. Methylprednisolone, 
one of the recent derivatives of cortisone, has 
proved to be more effective than prednisone and 
has fewer side effects.1* During the past few years 
methylprednisolone has been introduced in a long- 
acting injectable form and is effective in seasonal 
allergies and many dermatoses, as shown by 
Brown and his colleagues and Gibson.® 


The evaluation of any medication for the treat- 
ment of allergic disease is difficult. However, when 
one drug is administered by two different routes, 
oral and intramuscular, the therapeutic effects can 
be compared in a relatively small group of patients 
during a specific short pollen season. This study 
was designed to compare the oral and repository 
forms of methylprednisolone in ragweed allergy 
with regard to effective dosage, the need for other 
medication, side reactions, and the convenience 
of administration. 


It should be emphasized that the author does 
not advocate the routine use of steroids for rag- 
weed hay fever or other seasonal allergies. Patients 
should have adequate allergic investigation and 
preseasonal hyposensitization when feasible. Symp- 
tomatic treatment with antihistamines or ephedrine- 
containing medications should be given a fair trial, 
and the corticosteroids should be reserved for 
intractable cases. The dangers of haphazard steroid 
administration must always be considered; but one 
must weigh the disadvantages of the medication 
against the good which might ensue. 


MATERIAL AND PROCEDURE 
Preparations 


The preparations used in this study were forms 
of methylprednisolone, an analogue of hydrocorti- 
sone similar to prednisolone except for substitution 
of a methyl group for a hydrogen atom at the six 
alpha position. The oral form is available as a 4-mg. 
tablet (Medrol*) and an injectable form is avail- 
able consisting of methylprednisolone acetate, 40 
mg. per c.c. in a polyethylene glycol base (Depo- 
Medrol+ ). 


*Presented at the Annual Meeting of the Canadian Academy 
of Allergy, Mont Tremblant, Quebec, June 19, 1961. 

+Director of the Allergy Clinic, Ottawa Civic ‘Hospital, 
Ottawa. 


+Supplied by the Upjohn Company of Canada, Dr. E. L. 
Masson, Medical Director. 
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Subjects 


The patients studied were derived from private 
practice and were only a small portion of the 
allergic patients seen. All the patients had definite 
sensitivity to ragweed, as elucidated by history and 
intradermal testing with ragweed pollen extract. 
The age range of the patients was from 8 to 68 
years; the typical patient was aged 30, with a his- 
tory of hay fever for less than five years. The 
patients had received symptomatic treatment in 
the form of antihistamines and/or bronchodilators, 
but without satisfactory relief. A small number of 


‘* patients had received full or partial hyposensitiza- 


tion to ragweed pollen extract. 


Methods 


Alternate patients were given either methylpred- 
nisolone by mouth or repository methylprednisolone 
by intramuscular injection. Those receiving oral 
medication were given an initial dose of 20 to 24 
mg. the first day, reduced by 4 mg. daily until 
a maintenance dose was reached of 4 to 8 mg. 
daily in divided doses. Each patient was then 
advised to remain at the lowest possible dosage 
that would provide satisfactory relief of symptoms. 


The alternate group were given an initial dose 
of 80 mg. of injectable methylprednisolone intra- 
muscularly, Subsequent doses were given as re- 
quired; that is, when the patient complained of a 
recurrence of symptoms of a moderate or severe 
degree. This usually occurred between one and 
two weeks after the initial dose, and consisted of 
between 40 and 80 mg., according to the severity 
of the symptoms. 

All the patients were interviewed at least once 
a week while on the medication. The degree of 
improvement was based on the following criteria: 
(1) the patient’s own estimation of improvement; 
(2) a detailed history of symptoms; (3) periodic 
examination of the eyes, nose, throat and chest. 
The patients were also questioned about side 
reactions or untoward symptoms, but no specific 
side effects were suggested to them. They were 
allowed to use symptomatic medications, such as 
antihistamines, antihistamine compounds, or bron- 
chodilators, when they felt that they were not 
receiving adequate control from steroids. 


OBSERVATIONS AND RESULTS 


The ragweed pollen season in Ottawa extended 
from August 11 to September 23, 1960, and could 
be considered moderate in comparison to previous 
years. According to actual counts performed at the 
Plant Research Institute of the Department of 
Agriculture of the Central Experimental Farm, the 
ragweed pollen air index was 14.8. This is com- 
parable to the 10-year average of 15.3. It is well 
accepted that a patient’s symptoms cannot be 
absolutely correlated with pollen counts; therefore, 
no attempt was made in this study to judge the 
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results on the basis of daily variations in the pollen 
count, The patient's symptoms were the main 
criteria for judging the efficacy of the two prepara- 
tions of methylprednisolone. 


Comparison of Oral and Injectable 
Methylprednisolone 


Both the oral and “depo” forms of methylpred- 
nisolone were found to be effective in relieving 
symptoms of ragweed allergy in the 36 patients 
studied. The results of this comparative study in 
seasonal rhinitis are shown in Table I. 


TABLE I.—UseE or METHYLPREDNISOLONE 
IN SEASONAL RHINITIS 








Initial Maintenance 

Oral “Depo” Oral “Depo” 
Number of patients 15 13 13 8 
Dose (mg.) per week 80 80 28 40 
Percentage — ; : : 7 
improvement 50-25 1 3 1 1 


Of the 28 patients with rhinitis, 15 were treated 
by oral methylprednisolone and 13 by depo-methy]- 
prednisolone. The average oral dose taken during 
the initial week of treatment equalled that given 
in the initial injection of repository methylpred- 
nisolone, The results during the first week after 
starting therapy are virtually the same in the two 
groups. During the subsequent three to four weeks 
of treatment, the average dose of depo-methylpred- 
nisolone was about one-third greater than the oral 
dose required for adequate control of symptoms. 
Even with this greater average dosage, none of 


the patients claimed very good improvement, that 
is 75 to 100%. 


In the asthmatic group, slightly higher initial 
doses of both forms of methylprednisolone were 
given as compared to those with rhinitis. This is 
shown in Table II. 


TABLE II.—UseE or METHYLPREDNISOLONE 
IN SEASONAL ASTHMA 











Initial Maintenance 

Oral “Depo” Oral “Depo” 
Number of patients 4 4 | 4 2 
Dose (mg.) per week 84 90 42 50 
_ Percentage a : - 3 : 
improvement 50-25 1 1 1 a 


The maintenance doses of the two forms were 
almost the same in the asthmatic group. Here the 
results seemed to favour those on depo-methy]l- 
prednisolone, but. no conclusions can be drawn 
because of the small number of patients involved. 
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In both the asthmatic and rhinitis groups several 
patients took only the first week of therapy, since 
these started treament late in the season. This 
accounts for the smaller number recorded under 
maintenance therapy as compared to initial therapy. 


Need for Other Medications 


Besides the degree of improvement noted, the 
need for other forms of treatment was observed in 
the two groups of patients as indicated in Table III. 


TABLE III.—User or Sympromatic DruGs witTH 
METHYLPREDNISOLONE 








Oral “Depo” 
Total patients.......... 19 17 
Antihistamines and 
compounds........ 5 10 
Aminophylline— 
ephedrine compounds 2 2 


It was apparent that those who received depo- 
methylprednisolone chose to use the antihistamines 
twice as often as those on oral methylprednisolone. 


Frequency of Side Effects 


Very few side effects were noted in the 36 
patients. Four of the 19 on oral and three of the 17 
on depo-methylprednisolone reported untoward 
symptoms attributed to the drugs. These include 
headache, increased appetite, aggravation of ulcer 
symptoms, and psychic stimulation. Tension and 
fatigue were also reported, but it is doubtful 
whether these could be attributed to the steroid 
medications. Rather, knowing the patients well, it 
was felt that these symptoms may have occurred 
under any experimental circumstances. The side 
reactions subsided soon after the drugs were 
stopped. 


DISCUSSION 


The value of methylprednisolone in the treatment 


‘of seasonal allergies has been well established by 


Brown, Seideman and Seigelaub and _ others,* 4 
who have published several papers comparing 
methylprednisolone with other cortisone derivatives, 
This study, which compares the oral and injectable 
forms of methylprednisolone in ragweed allergy, 
has shown that both forms have virtually the same 
effect during the first week of treatment. During 
the subsequent weeks, a lower total dose of oral 
methylprednisolone was slightly more effective in 
reducing symptoms than the dose of repository 
methylprednisolone that was required for this pur- 
pose. 


The patients on oral methylprednisolone could 


_adjust the dose to suit their needs on a day-to-day 


basis. In calculating the dose of depo-methylpred- 
nisolone it should be noted that the patients would 











wait until the next office visit before receiving a 
further injection. This would explain the greater 
need for antihistamine therapy in the latter group 
of patients. Some patients on depo-methylpredniso- 
lone received only one intramuscular injection of 
80 mg. and had satisfactory relief up to two and a 
half weeks. Thus, a physician could give one or 
two injections during a pollen season and be sure 
of reasonably good results. When experience was 
gained in the use of depo-methylprednisolone, 
satisfactory results were obtained with fewer in- 
jections of lower dosage. This was especially true 
when other symptomatic treatment was judiciously 
prescribed. 


The side effects noted in these patients were 
minor and infrequent. No patient had to discon- 
tinue therapy during the pollen season. Some 
reasons for the negligible side reactions are as 
follows: (1) The short term that the drugs were 
used (six weeks’ maximum). (2) The use of the 
lowest possible dosage; the aim was not for total 
elimination of symptoms but to use the smallest 
quantity of steroids that would make symptoms 
tolerable. (3) No list of side effects was suggested 
to the patients, as has been done in other studies. 
In a double-blind study of depo-methylpredniso- 
lone, using cholesterol as a placebo, side effects 
were reported almost as often in the control as in 
the treated group.‘ 

The advantages for the use of injectable steroid 
over an oral form are: (1) The repository steroid 
bypasses the gastric mucosa with the possible 
elimination of gastric reactions commonly en- 
countered with oral steroids.® It has been stated that 
some of the gastric side effects of oral corti- 
costeroids are due to local action on the gastric 
mucosa. This may not apply in the short-term use of 
this medication. (2) There is a more uniform 
absorption of repository steroid, with more efficient 
utilization of the active ingredient. Thus, we may 
achieve an improved therapeutic ratio, i.e. a smaller 
dose over a longer period of time for the same 
therapeutic effect. (3) The physician retains com- 
plete control of the use of this potent medication, 
thereby reducing the possibility of erratic observ- 
ance of instructions by some patients and the abuse 
of the drug by others. 

In the treatment of seasonal allergy, steroids 
should be used only when patients with severe 
symptoms of rhinitis or asthma do not respond to 
adequate trials of antihistamines and bronchodila- 
tors. They should not be used as a substitute for 
specific pre-seasonal or perennial hyposensitization.* 
Co-seasonal hyposensitization in patients with in- 
tractable hay fever is generally not effective, and 
the danger of a constitutional reaction is increased. 
When required, other symptomatic treatment 
should be used along with steroids in order to 
keep the steroid dose as low as possible. 


The short-term use of steroids is seldom reported 


in the literature. Generally, it is agreed that there 
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is little evident danger when they are used in self- 
limited situations, such as a short pollen season. 
Rose*® has stated that he has not found any experi- 
mental or clinical evidence of adrenal suppression 
in patients who have used methylprednisolone for 
six weeks or less. 

Since both preparations of methylprednisolone 
are known to be effective in seasonal allergy, the 
form chosen should be based on the physician’s 
experience with individual patients. The aims of 


treatment are self-evident. As noted, there is no 


marked difference between these two preparations 
in terms of their usefulness in seasonal allergy. 
Since this work was completed, the author has seen 
several cases where steroids were required and 
has initiated treatment with depo-methylpredniso- 
lone, When the initial repository injection had lost 
its beneficial effect, the patient was given a main- 
tenance dose of the oral medication, if this was 
required. 


SUMMARY 


Oral and injectable methylprednisolone preparations 
were compared in the treatment of 36 patients with 
ragweed hay fever or asthma. Both preparations were 
equally effective during the first week of therapy, but 
less oral medication was required for adequate main- 
tenance treatment. Side effects were infrequent and 
subsided when the drugs were discontinued. 

Injectable methylprednisolone is useful in initiating 
therapy for patients with severe seasonal allergy and 
may be followed by the oral preparation if required. 

Corticosteroids should be used only for intractable 
symptoms of seasonal allergy in patients who have 
received adequate trials of other medications and 
hyposensitization. 
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PAGES OUT OF THE PAST: FROM THE 
JOURNAL OF FIFTY YEARS AGO 


CARE OF THE FEEBLE-MINDED 


The fifth report on the care of the feeble-minded in 
Ontario has been issued. It contains a great variety of 
matter concerning these unfortunates and the attempts 
that are being made to take an intelligent care of them. 
Public interest in this important matter has been slow in 
being aroused, but there is evidence that such an interest 
exists and that it is spreading rapidly.—Canad. M. A. J., 
1: 770, 1911. 
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- SPECIAL ARTICLE 


THE THREAT OF THE MODERN 
LABORATORY TO THE ART AND 
SCIENCE OF MEDICINE* 


IRWIN M. HILLIARD, M.D.,} Saskatoon, Sask. 


I. VoLUME or LABORATORY WorK AND 
Its INCREASE 


Ir 1s generally agreed that there has been a tre- 
mendous increase in the amount of laboratory work 
carried out on patients in the last few years. 
Statistics from the University Hospital in Saskatoon 
bear this out. In the last few years, the number of 
units of laboratory work has increased from 
471,434 in 1957 to 614,509 in 1958 and 689,882 in 
1959. This is a good thing. However, one cannot 
help but ask if all of these tests are necessary. One 
might also point out that certain hospitals are used 
extensively for the investigation of more difficult 
problems and, therefore, the amount of laboratory 
work in these hospitals is not indicative of what 
is done across Canada. However, referral notes 
from many doctors include a longer list of labora- 


tory reports than were recorded a few years ago in 
similar letters. 


In support of this increase, it may be argued 
that in a hospital used for the teaching of students 
or interns, investigation must be thorough. Dr. Guy 
Hayes speaking on “The Patient Looks at the Medi- 
cal School Hospital” says: 

“However, I also suspect that many of the pro- 
cedures invoking laboratory and radiological ex- 
aminations are not really necessary and these can- 
not be justified within any of the three spheres of 
activity of a teaching hospital, namely, education, 
investigation, and patient care. I am not prepared 
to guess how flagrant the abuse may be but I 
know that it exists and the extent to which it exists 
constitutes an economic burde1 which the hos- 
pitals, the patients, and the insurance organizations 
can ill afford. Moreover, the indiscriminate use of 
laboratory tests defeats the educational objective of 
a teaching hospital. The house officer who is per- 
mitted: to order batteries of unselected tests as 
routine or ‘for the record’ or to play safe, helps no 
one least of all himself. He loses the chance to 
develop critique and clinical acumen and in effect 
he learns bad medicine. In this regard, it is much 
easier to detect omissions in the work-up of a pa- 
tient than it is to crack down on superfluity of 
procedures. Nevertheless, a good teacher has an 


obligation to do both.” 


Most doctors have had the experience when 
going back over very extensive laboratory tests of 


*Presented at the 93rd Annual Meeting of the Canadian 
Medical Association, Banff, Alta., June 1960. 
{Professor of Medicine, University of Saskatchewan. 


wondering why a certain one which started the 
train of investigation was ever ordered in the first 
place. Can standards be kept up and the quality 
of service maintained with the tremendous load 
which is now being put on the hospital laboratory? 
On hearing the title of this paper, a friend was 
moved to remark, “The real threat is the threat of 
the clinician to the laboratory!” 


Il. THe ImMporRTANCE OF TECHNOLOGY 


No one would debate the importance of tech- 
nology in modern medicine. It is because the 
laboratory has become so very important in con- 
firming diagnoses that many have come to worship 
it. This has become dangerous. The laboratory is 
important because: 


(a) It provides precise information. 


(b) Investigation can frequently clinch a diffi- 
cult diagnosis; for example, a cobalamine test in 
suspected pernicious anemia, 


(c) Laboratory tests very frequently heighten 
the doctor's suspicion; for example, a high uric 
acid in a non-typical case of arthritis. 

(d) Many laboratory routine tests pay off in a 
great number of cases; for example, routine urin- 
alysis in nephritis, white blood cell count in the 
older patient with leukemia. 


(e) Laboratory investigation frequently allows 
the doctor to follow the improvement of a patient 
more carefully than by the absence of complaints 
or his appearance: for exaiaple, the use of liver 
function tests in following the course of acute in- 
fectious hepatitis, 


III. SAFEGUARDS IN THE LABORATORY 


Because of this tremendous well-deserved re- 
spect which doctors have for the modern laboratory, 
they often fail to be critical of the results that 
emanate from the laboratory. There must be certain 
safeguards in interpretation of laboratory results: 


(a) Accuracy in the Laboratory.—Accuracy in 
a particular laboratory must be known. The 
clinician must feel free to discuss with the head of 


the laboratory results which do not fit the general 
picture. 


(b) Accuracy of the Method.—The physician 
must know the limitations of the method being 
used, Sometimes he assumes a smaller range in the 


normal results than is possible with a particular 
method. 


(c) Variations of Normal.—It is necessary to 
know what the variations of normal are, whether 
it be a hemoglobin, blood sugar or cholesterol de- 
termination; and to be aware of the different factors 
which cause these variations and whether they 
indicate disease or indiscretion. 
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(d) Expectation from Tests.— Some tests are 
taken much too seriously: for example, the sedi- 
mentation rate which is easy to do and accurate 
in most laboratories. Occasionally a markedly 
elevated result in a perfectly healthy patient will 
cause the doctor to investigate the patient so 
thoroughly that the patient suffers a great deal of 
pain and inconvenience if he is fortunate enough 
to survive. Experience has taught that it is safe 
to follow up some of these patients who show this 
variation from normal, when the clinical picture is 
one of good health. It may reflect degenerative 
changes in joints or some other chronic complaint 
which the patient accepts as normal. 


(e) Ordering.—It is reported that in some 
countries where scientific medicine is just being 
introduced, a patient may be put through very 
extensive laboratory investigations; then, on the 
basis of the suspicious findings an appropriate 
history is taken and, if necessary, a physical ex- 
amination is made, If this were done, it would 
become apparent how very valuable these old- 
fashioned methods of assessing the problem really 
are. However, the occasional unexpected laboratory 
finding which clinches an unsuspected diagnosis 
sometimes shakes a doctor’s respect for the science 
of history-taking and physical diagnosis (for ex- 
ample, in the odd case of the “flu” in which a 
white cell count of 100,000 is discovered ). In certain 
diseases, laboratory investigation adds little; in 
others, repetition of only certain tests is helpful. 
The doctor must consider not only which tests are 
appropriate, but also how many of them are es- 
sential. This is particularly true when ordering liver 
function tests or repeating the whole barrage of 
tests when only one or two have been abnormal. 
A few screening tests &’re very valuable, and further 
investigation can be’ done as indicated and the 
patient’s progress followed by repeating only those 
tests which are out of line. 


IV. DANGERS IN THE LABORATORY 


There are some dangers in laboratory investiga- 
tion even when the proper safeguards in interpret- 
ing the results have been taken: 

(a) Danger to the Patient—It has been stated 
that a person can be killed by kindness, and the 
same is almost true of over-investigation. Occasion- 
ally a patient comes to operation not at his or her 
best because of a very exhaustive investigation 
which may or may not have immediate bearing 
on what is done by the surgeon. 

Preoperative investigation should be planned 
carefully by the physician and the surgeon together. 
In this way, the physician is not afraid of failing to 
make a complete investigation and the surgeon is 
discouraged from repeating the tests or ordering 
additional ones. However, the physician sometimes 
has to be firm and withstand his colleague's en- 
thusiasm for operating. It might be mentioned that 
certain routine investigations may be very exhaust- 
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ing for a patient. A barium meal examination of a 
debilitated patient may actually be dangerous, and 
the determination of pulmonary artery pressure in 
a patient with severe emphysema, though interest- 
ing, may also be hazardous, Investigation should 
be so carefully thought out that if the patient asks, 
“Doctor, why are you doing this?”, an explanation 
will be easy, 

(b) Over-investigation develops the wrong 
philosophy in the patient. Every doctor has heard 
some patient say to a colleague, “Doctor, I haven't 
been feeling so well lately.” The doctor replies, 


.. “Drop into my office and I will do some tests.” Or 


occasionally the doctor on rounds when asked for 
an opinion may state, “You will have to wait until 
tomorrow; I haven't seen the laboratory results yet.” 
The patient cannot help but be convinced that the 
doctor's intelligence is less important than the tests 
he orders. Fee schedules in many provinces reflect 
this in that more is paid for procedures than for 
the doctor’s time in considering the problem; as 
much is paid for the electrocardiography procedure 
as to the physician who interprets the result. 

(c) Laboratory results weigh evidence unduly. 
Laboratory results on the whole are easy to read 
and a variation from normal is easy to assess. This 
is not true of the patient’s history, which indeed 
provides the truest gauge of the patient’s disability. 
Where the history is equivocal, the laboratory 
results are often equivocal. Yet if the doctor relies 
on the laboratory results for a final decision, he 
may not take a good history and he may lose his 
ability to assess the history and make a decision on 
it. 


A young woman was admitted to hospital for assess- 
ment of her mitral stenosis. She gave a very character- 
istic history of being an active ball player until about 
two years ago and then becoming increasingly short 
of breath on less and less exertion. She had never been 
in congestive heart failure. She had never had auricular 
fibrillation. She had no history suggestive of a recent 
flare-up of her rheumatic process. On physical examina- 
tion, she had a very characteristic mitral diastolic 
rumble with presystolic accentuation and opening 
snap and the characteristic shape of a mitral heart 
without, however, much enlargement. The chest radio- 
graph showed no pulmonary congestion, and the 
question arose whether this girl really needed mitral 
commissurotomy. She was a light, active, young lady 
and one of the resident staff found that she puffed 
no more than he did after six flights of stairs. Naturally, 
there were enthusiasts who felt that this valve size 
should be estimated with precision by a right and 
left cardiac catheterization, taking a gradient across 
the mitral valve. It has been known for some time that 
patients with mitral stenosis, even without congestive 
failure, do not handle their excretion of salt as well 
as do normals. One wondered if a simple salt excretion 
test might be devised to measure decrease in cardiac 
output and renal flow. Shortly after she had had the 
infusion of sodium chloride, another cardiologist, ana- 
lyzing her history, again walked her up one flight of 
stairs and found that she could hardly make the second 
flight, owing to marked dyspnea. The explanation for 
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the greatly improved performance initially was rest and 
the low sodium diet that the patient had had during 
her first week in hospital. At operation after further 
treatment, pressures above and below the mitral valve 
were taken and there was really no significant gradient. 
However, the opening in the mitral valve was a very 
very tight one, very much in keeping with the history 
of increasing disability in a very active patient. 


Many examples could be selected of cases where 
the laboratory findings are as equivocal as the 
history and physical examination. Very often the 
laboratory findings are used to uelp the clinician 
make up his mind, One should never get out of 
the habit of drawing certain conclusions from the 
history. Frequently instead of more laboratory in- 
vestigation, the doctor needs to take more time to 
review the history or ask someone else to take it 
with a fresh viewpoint. 


(d) The laboratory may cause the physician to 
make an erroneous diagnosis, Some years ago, the 
profession was shocked by the statement of a 
prominent physician that more than half the pa- 
tients who came to his office had nothing organic- 
ally wrong with them. This is even truer today and 
extends to all branches of medicine. The actual 
percentage of non-organic disease seen in a doctor’s 
office varies a little from community to community 
and also from doctor to doctor. These patients 
cause doctors concern. There are no laboratorv 
tests which clinch the diagnosis, and some of the 
ones used may cause a doctor to deflect from his 
original diagnosis. The low basal metabolic rate 
that so many people who are under par may have 
may cause a doctor to make a diagnosis of hypo- 
thyroidism and treat the patient accordingly. An 
elevated basal metabolic rate in a nervous patient 
may incline him toward the diagnosis of hyper- 
thyroidism. A slightly low or borderline hemoglobin 
value allows the doctor to make a diagnosis of 
anemia in a patient whose true diagnosis is in 
the psychosomatic group. So the laboratory results 
threaten the true diagnosis. It is very important 
to approach the history in the same scientific way 
one does the laboratory data, Very careful analysis 
of the history and a thoughtful interpretation of 
the physical findings, including an assessment of 
the patient’s attitude toward the doctor, toward 
the examination and his total life situation, will ac- 
cumulate valid evidence in favour of functional or 
psychological disorders. This diagnosis is not made 
by the exclusion of other diseases or the absence of 
physical signs or the reports of normal laboratory 
values but should be based on: 


(1) a characteristic clinical picture of the disease; 

(2) the recognition of the etiological factor 
which is psychological; 

(3) a thorough knowledge of the individual so 
that one can be confident that the etiological factor 
or psychological stress is adequate in that indi- 
vidual under his present conditions to cause 
symptoms. 
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The diagnosis of depression in a patient who 
has just had a coronary thrombosis is not as easy 
as in one with completely normal physical findings 
and laboratory results. The doctor’s attention is 
turned away from the diagnosis by the improving 
laboratory reports and he tends to think the patient 
is getting better whereas actually he is developing 
what may be a serious complication. The recogni- 
tion of functional disorders is difficult because this 
aspect of medicine is not studied as carefully as the 
new advances in laboratory techniques. There is 
a tendency to stress the abnormal function of the 
organ rather than the functioning of the individual. 
Because of lack of experience and ignorance in this 
field, doctors are frequently prone to place in this 
category patients whose symptoms do not add up 
to a recognized organic disease. It is necessary to 
be as scientific in the approach towards diseases 
of function as diseases of structure. Sometimes 
after several years of outpatient attendance, a pa- 
tient with functional dyspepsia is shown on the 
fifteenth radiograph to have a duodenal ulcer. The 
change in the attitude of the house staff often is 
remarkable. Now they know what is wrong and 
can treat the patient. They find the patient more 
likable and congenial. They are more optimistic. 
The patient starts to get better. It is obvious that 
there were many factors which changed in the 
management of the patient and were responsible for 
his improvement. 

Unfortunately, sometimes it is impossible to make 
a correct diagnosis. Yet doctors, by training as well 
as by inclination, feel compelled to do so. It is 
just as serious, however, to say that the patient 
probably has cardiovascular disease because of 
a borderline electrocardiogram as it is to say that 
this is probably functional disease because the pa- 
tient happens to admit that the situation at the office 
or at home is really intolerable. Symptomatic treat- 
ment may help the patient without necessarily con- 
firming the diagnosis implied by the therapy, for 
it is impossible to predict the natural course of the 
condition without knowing the disease. It is better 
to recognize that a diagnosis has not been made 
and to be driven to reading and studying than to 
sail along with a happy conscience, all diagnoses 
having been made for the day. 


V. IMPORTANCE OF PARTICIPATION 


In this age of do-it-yourself enterprise, one might 
believe that the moder efficient and available 
laboratory is not a threat to a doctor's initiative 
to do some of his own laboratory work. However, 
many doctors regard it as an advance in modern 
medical science that they no longer treat patients 
on the basis of inaccurate hemoglobin determina- 
tions or of visualization of flecks of dirt which shine 
through a specimen of urine on their microscopic 
stage. Many feel it will not be long before every 
doctor has within easy reach a well-equipped labo- 
ratory where it would be cheaper, faster and more 
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reliable to have a simple test performed than for 
him to do it himself. Many of these same physicians 
often spend some of their spare time in spring and 
summer producing a few tomatoes or other garden 
vegetables at tremendous costs and with less uni- 
form and reliable results than the market gardener 
at the end of the street. However, in doing it one- 
self, one realizes human frailty, the difficulties 
which may develop and the limit within which 
success is fairly certain. The results of one’s own 
efforts, whether they be in growing tomatoes or 
strawberries, building bookcases, breeding fish or 
performing laboratory tests, are appreciated much 
more than those turned in by the professional. Many 
procedures that a doctor can carry out in his office 
provide a great deal of information, A simple urin- 
alysis performed while the urine is still fresh, par- 
ticularly on a mid-stream specimen, gives informa- 
tion which is more reliable than a report on a urine 
specimen which is delayed in getting to the labo- 
ratory. The specific gravity of a morning specimen, 
following a dry supper and a fast during the night, 
gives significant information about renal reserve. 
The absence of pus cells in a clean specimen is of 
obvious significance and may be more valuable 
than a non-protein nitrogen determination or an 
intravenous pyelogram, so often ordered almost as 
routine measures. The test for urobilinogen in the 
urine of a non-jaundiced patient is simple and 
sensitive, and may make unnecessary a whole series 
of liver function tests. Similarily, the routine blood 
work which can be done easily in the office can 
give important information while the patient is 
still available for further investigation. The hemo- 
globin determination may not be as accurate as 
in the large laboratory but may surprise the physi- 
cian who did not suspect anemia in the flushed 


Canad. M. A. J. 
Aug. 26, 1961, vol. 85 


patient before him. A white blood cell count is 
simple and reliable. It is important for a physician 
to know that a white blood cell count of 11,000 
per c.mm, may not indicate infection whereas a 
white cell count of 5000 with a high percentage of 
polymorphonuclear leukocytes may be very signifi- 
cant. One may become proficient at differentiating 
these cells in the counting chamber, but examining 
a blood film, whose preparation requires only an- 
other minute or two, can provide conclusive evi- 
dence. The appearance of the red blood cells may 
fortify the physician not to give iron because of 


‘*a borderline hemoglobin. A great deal of satisfaction 


is derived by the inquisitive physician who takes 
the trouble to have his office equipped so that these 
simple tests can be performed easily and rapidly. 

The threat of the modern laboratory develops 
because technical investigation has become so es- 
sential for accurate diagnosis. Doctors are lulled 
into a state of apathy and uncritically turn over to 
the laboratory responsibilities which are really their 
own. The doctors expect from the laboratory 
answers to diagnostic problems about disease 
states in which abnormal function cannot be 
measured biochemically or radiologically. Scientists 
in the modern laboratory are the doctor's consult- 
ants and should not be crushed with unnecessary 
work, Doctors should feel free to discuss their 
problems and consider the laboratory results with 
them. Over 100 years ago deTocqueville wrote: 

“For when statistics are not based upon compu- 
tations that are strictly accurate, they mislead in- 
stead of guiding aright. The mind is easily imposed 
upon by the affectation of exactitude which marks 
even the misstatements of statistics; it adopts with 
confidence the errors which are apparelled in the 
forms of mathematical truth.” 
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A GENERATION OF SURGERY 


An Address to the Canadian Medical Association 
at Winnipeg, August 1909, 
by John Stewart, M.B.(Edin.), Halifax, N.S. 


Our warfare is world wide and unceasing, our fighting 
line deploys on every meridian and in every latitude, our 
columns keep step with the procession of the years. But it 
is not a monotonous march. Persons and events rise to prom- 
inence, there are famous camping grounds, there are weary 
sieges, there are trying defeats, there are glorious victories. 

The publication a few weeks ago of the collected writings 
of Lord Lister marks an epoch in the history of surgery. 
These volumes owe their origin to the desire of his followers 
to signalize in some fitting way the occasion of his eightieth 
birthday, but unavoidable circumstances have delayed their 
appearance for two years. Here we have traced for us b 
the master’s own hand the development of a system ‘which 
has revolutionized our art, and, more important still, we 
have the principles of physiology and pathology on which 
that system was based. 

A consideration of this unique Fest-schrift and of the 
memorable period which it represents, suggests a review of 
the changes which have taken place in surgery during the 
past generation. 


A generation is generally understood to mean a period of 
about thirty years, a period which covers the phase of 
maximum activity of most men, and I may also confess 
that a personal equation helps to determine my choice of 
this period, as it amas with that in which I have 
been permitted to practice my profession. I therefore look 
back to the year 1879. Many things have contributed to 
the great and beneficent changes in surgery during these 
thirty years. 

The gradually accumulating mass of clinical experience, 
illuminated by light from many sciences; more minute and 
systematic autopsies; experimental pathology and operations 
on animals, have been of immense service, but nothing has 
been so profound and far-reaching an influence as the adop- 


tion of the principles and methods introduced by Lister: 
indeed, without these principles and methods, experimental 
pathology and surgery could scarcely have an existence. 
Our predecessors who were retiring from practice thirty 
years ago had good reason to be pleased with the work of 
their generation, famous for the introduction of anaesthesia. 
But few of them knew that they were on the threshold of 
an even greater advance in the service of humanity, in the 
development of antiseptic surgery.—Canad. M. A. J., 1: 790 
1911. 
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THE BIOCHEMISTRY OF 
MENTAL DISEASE* 


THEODORE L, SOURKES, Ph.D.,+ Montreal 


THE BIOCHEMICAL investigation of mental disorders 
must ultimately be recognized as a branch of 
neurochemistry, i.e. the biochemistry of brain and 
nerve. The biochemist in the mental hospital is con- 
cerned with psychiatric disorders as organic 
cerebral diseases, and not as psychological ones, 
so that while he recognizes their psychological 
characteristics, he approaches them by way of 
pathophysiological research. Neurochemistry has 
been developing at an accelerating pace and has 
already demonstrated its relevance to the pathology 
of brain and nerve.! If the neurochemist must deal, 
in the first place, with the relation of his findings to 
processes going on in definitive physical structures, 
whose function is studied by the neurophysiologist, 
he must also be concerned with consciousness 
which, too, is embraced within neurologic function. 
In this way the neurochemist and the biochemist 
interested in psychiatric research meet on common 
ground, 


Tue “Toxic METABOLITE” HyYPorHEsis 


The hypothesis that an endogenous toxic sub- 
stance is produced during a psychosis and is the 
primary cause of the disease received great 
support from Hofmann’s accidental discovery in 
1943 of the hallucinogenic action of the synthetic 
ergot derivative, lysergic acid diethylamide (LSD). 
When consumed by an adult in amounts of 25-100 
ug., LSD causes a vivid subjective experience, 
which has been described many times in medical 
literature. Many investigators have tried to correlate 
this action of LSD with some biochemical effect 
upon the brain, but the results to date are rela- 
tively uninformative. LSD does influence the 
carbohydrate metabolism of the brain to some 
extent, as judged by experiments in vitro, but it has 
not been possible to show unequivocal effects of 
this kind in vivo. Moreover, the concentrations re- 
quired to attain an effect in vitro are of the order 
of one million times greater than the estimated 
concentration of LSD in the body fluids during 
the hallucinatory experience. This remarkable dis- 
crepancy holds also for mescaline, and shows the 
distance yet to go to an understanding of the bio- 
chemical mode of action of these drugs. 

The great biological potency of LSD led many 
people to think that if minute quantities of an 


*Based upon a paper read at the Ontario a ge Associa- 
tion, Section of Psychiatry, Toronto, Ma 1961, and 
earlier in a modified version to Ontario ae. of the 
Chemical Institute of Canada. 

yAssociate Professor of .Biochemistry, Department of Psy- 
chiatry, McGill University ; and Senior Research Biochemist, 
‘Allan Memorial Institute of Psychiatry, Montreal. 


alkaloid can cause experiences which resemble 
psychoses, then possibly a toxic substance is present 
in the brain in the “natural” mental diseases. Such 
a toxin would initiate and then maintain the mental 
changes which are labelled as psychiatric disorders. 
This view represents a new development in the old 
hypothesis that a toxic amine is at the root of 
mental disease. In the past, many people have 
found that body fluids of mental patients have 
a toxic effect upon some type of biological system. 
The literature on this subject contains a tremendous 
variety of these biological assays,* such as the 
production of catatonia and other behavioural 
changes in many species, including man, and out- 
right toxicity to various species of animal and plant. 
The possibility of the toxic substance being an 
aromatic constituent derived from phenylalanine, 
tyrosine, tryptophan, or histidine, has been raised 
but in none of these studies has anyone been able 
to isolate a chemically identifiable substance from 
so-called abnormal body fluids which will account 
for the results of these biological tests. This theory 
of the “specific toxic metabolite” is, nevertheless, 
one of the constant factors in psychiatric research 
and serves to motivate many workers at the present 
time. : 

Instead of looking‘for an elusive toxin by random 
methods, a few experimenters have tried to reach 
it directly. On the basis of current knowledge of 
hallucinogenic agents and the biological activity 
of aromatic amines, they have postulated the 
structure of the hypothetical agent, and have sought 
for it in the body. One hypothesis, for example, is 
that the agent is chemically related to mescaline.* 
Mescaline belongs to the family of phenylethyl- 
amine derivatives; hence, its structure bears a 
distinct resemblance to the catecholamines, 
dopamine, noradrenaline, and adrenaline. This re- 
semblance led Osmond and Smythies* to postulate 
that a mescaline-like toxin is produced in the body 
“by mistake” from the same type of precursor from 
which adrenaline is formed, and that this compound 
is responsible for the symptomatology of schizo- 
phrenia. Some years later it was established quite 
independently that methylation of the phenolic 
(-OH) groups occurs normally in the case of all 
three catecholamines, giving rise to phenylethyl- 
amine derivatives with methoxy groups on the 
ring.» 24 Indeed, metabolic conversions bring 
mescaline and dopamine very close together in 
structure (cf.*). The question is: do the methylated 
catecholamines have any action on the brain? It is 
not known yet. Some of them preserve a small frac- 
tion of the activity of the parent compounds and 
even have a slightly different pharmacological 
activity.” 2° But further assays, especially of cerebral 
action such as that reflected in electroencephalo- 
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graphic, electrocorticographic, and electroretino- 
graphic effects, must be carried out. 


Another hypothesis that has attracted the atten- 
tion of psychiatrists is the “adrenochrome theory”, 
first stated by Hoffer, Osmond and Smythies in 
1954.° According to these authors, schizophrenia 
is caused when too much adrenochrome or some 
closely related compound reaches the brain and 
causes havoc there. The putative agent, adreno- 
chrome, is a crystalline compound discovered in 
1937° and is derived chemically from adrenaline. 
The Saskatchewan group reported that adreno- 
chrome has a hallucinogenic action in man and 
that it (or a substance reacting like it) is present 
in plasma in quite high concentrations. Finally, 
they proposed that adrenochrome is formed at an 
abnormally high rate in schizophrenic persons or 
that it is detoxified too slowly by them, and thereby 
causes the psychosis. All of these findings have now 
been questioned. Smythies!® has recently assessed 
the evidence relating to the adrenochrome hypo- 
thesis; he states that “unfortunately the experi- 
ments which are supposed to show that these com- 
pounds are psychotomimetic are unconvincing be- 
cause, in most cases, no double-blind controls were 
used. Thus, the results may well have been due to 
placebo effects, the extraordinary range of which 
was not fully realized at the time. Hoffer’s only 
experiment using such controls produced negative 
results.” The method employed for measuring 
adrenochrome in plasma! has been shown to in- 
volve an artefact,!*:**°8 and the application of an 
independent method for determining plasma 
adrenochrome, at levels well below those reported 
by the Saskatchewan team, has not confirmed their 
reports.?* 


In 1954, a theory linking serotonin (5-hydroxy- 
tryptamine) and mental disease was put forward 
by Woolley and Shaw.!* According to these in- 
vestigators, serotonin is probably deficient in 
amount in the brain in patients with mental dis- 
ease. Further, this deficiency of serotonin can be 
simulated by giving certain alkaloids, notably LSD, 
which because of similarities in structure, enter 
metabolic activities of the cell that only accept 
serotonin ordinarily. Then, because of the dis- 
similarities in structure, these alkaloids block the 
smooth functioning of cellular activity. For many 
experimental reasons this theory, in its original 
form, is no longer valid. For example, the effects 
of the tranquillizer, reserpine, are at variance with 
such a hypothesis, Reserpine has an ameliorative 
action in schizophrenia, yet one of its outstanding 
biochemical effects, in experimental animals, is to 
cause a sharp drop in the concentration of sero- 
tonin in the brain. It was this decrease that was 
regarded as of primary importance in the causation 
of the disease. Furthermore, if this hypothesis were 
valid, other substances with anti-serotonin actions 
would cause hallucinations also, but even some 
agents, such as 2-bromo-LSD, which are closely 
related chemically to LSD and which have a similar 
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action on smooth muscle preparations, have no 
action on the brain. 


The serotonin content of the organs of the body, 
including the brain, can be increased by injecting 
the amino acid precursor of serotonin, 5-hydroxy- 
tryptophan, into the body, But the administration 
of this compound to schizophrenic patients, by 
methods which are effective and safe under experi- 
mental conditions, does not have the hoped-for 
therapeutic effect. 9-31 


BIOCHEMICAL ABNORMALITIES IN 
MENTAL DISEASES 


At various times workers have claimed that the 
psychoses can be characterized by certain meta- 
bolic changes in the body fluids. These are discussed 
at length elsewhere.’® In spite of some intriguing 
findings, the results have thus far fallen into one of 
three categories: (1) the original findings have 
been discontinued; (2) they have been attributed 
to some factor having little or nothing to do with 
mental diseases; or (3) the reported results are 
verified, but are shown not to be specific for mental 
disease, The disagreements between investigators 
on this subject were due to: inadequate sampling 
of the hospital population (choosing a_ biased 
group); concomitant use of other drugs which 
could have affected the resuits; dietary differences 
and differences in nutritional status of the patients 
observed. Subacute infections, emotional stress, and 
even diurnal variations can lead to significant dis- 
crepancies in the results of such studies. 

One area of metabolism in which the results 
have generally withstood repeated investigation is 
that of carbohydrate tolerance. Indeed, essentially 
all that we know today about carbohydrate toler- 
ance in the psychoses was summed up over 35 years 
ago by Stanley Mann,!* then biochemist at the 
Maudsley Hospital, London. He stated that “in a 
large proportion of early and chronic mental cases 
there is a disordered carbohydrate metabolism 
as shown by a sustained hyperglycemia following 
glucose ingestion. . . . This abnormality can not be 
associated in particular with any mental condition, 
but it is generally accepted that its frequency is 
greater in those associated with melancholia and 
especially stupor.” Here is one area where the 
literature is fairly consistent, but the work has 
been frequently repetitive. There appears to be 
some defect in the utilization of carbohydrate in 
the psychoses, but it is not known if the disturb- 
ance is in the liver or in the peripheral tissues 
where the administered sugar is utilized. 

The well-known resistance on the part of schizo- 
phrenics to certain biological agents, such as 
insulin, thyroid preparations and histamine, also 
needs investigation, This resistance may be due 
to adaptive changes of tissue enzyme concentra- 
tions. Thyroid hormones are known to bring about 
such changes in enzyme concentration. 
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Although the results in this search for bio- 
chemical abnormalities that provide clues to 
etiology are discouraging, frank assessment of the 
literature is necessary to separate the trivial from 
the abiding. The finding of disturbances in somatic 
functions by biochemical means has positive value 
in showing that the psychoses are not purely 
psychological disturbances and in holding out the 
possibility of detecting larger physiclogical changes 
at some future date. After all, research in mental 
disease has been late in adopting biochemistry and 
it is still engaged in the pedestrian job of basic bio- 
chemical fact-finding. 


ENDOCRINE CHANGES 


Investigators have done much in an effort to de- 
termine whether the endocrine glands play a role 
in the etiology of the psychoses, and the consensus 
is that the relation of the endocrines to mental 
processes is more often indirect than direct. Close 
relationships have been found in some instances, 
such as that in myxedema where the mental symp- 
toms occasionally appear before the metabolic 
change and in Graves’ disease which may be pre- 
cipitated by emotional factors, Other psychoses 
have been associated with underactivity or with 
overactivity of the adrenal cortex and in overdosage 
with adrenal cortical hormones. These psychoses 
do not form a distinct psychiatric entity, but the 
mental abnormalities tend to disappear once the 
hormonal defect is corrected. In periodic catatonia, 
thyroid preparations have a therapeutic effect and, 
although this disorder affects relatively few persons, 
it represents a fine model for the study of cor- 
related metabolic, endocrine, and _ psychiatric 
changes, 


Because of the role of the adrenal cortex in the 
body’s response to stress, this gland has been 
studied in detail by many interested in psychiatric 
research, Does mental stress start a chain reaction 
in which the adrenal cortex is involved? Does the 
chain reaction lead to a full-blown psychosis? The 
evidence that the adrenal cortex is functioning 
abnormally in the psychoses is unfortunately not 
decisive..° An attempt at our Institute'® using 
studies of hormonal excretion to determine whether 
certain types of mental stress result in a set 
pattern of adrenocortical and sympathoadrenal 
activity has provided a negative answer. There are 
many patterns of hormone excretion, and various 
qualities of emotional stress appear to have different 
physiological concomitants. 

By contrast, there is much evidence that the 
adrenal cortex plays a role in emotional disturb- 
ances and in anxiety states—situations of strong 
emotions—and in competitive sports. In all these 
the activity of the adrenal cortex is increased. 

A branch of endocrinology that has undergone 
a revival is the biochemistry of the sympathetic 
nervous system. New chemical methods allow 
great discrimination in the study of the functioning 
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of the nervous system in man by measuring specific 
chemical activities of the sympathoadrenal system. 
Are the chemical effectors of the sympathetic 
nervous system produced in abnormal amounts in 
mental diseases? As judged from the concentration 
of these effectors in the plasma, there is no ab- 
normality in the psychoses and neuroses.!® On the 
other hand, the adrenaline level in the plasma is 
subnormal in the mental deficiencies. Noradrenaline 
does not show this difference. There are few 
characteristic changes in the urinary concentra- 
tions of these compounds. In schizophrenia the 
values are generally in the normal range. In the 
manic-depressive psychosis, the catecholamine 
excretion rises and falls with the psychic phases. In 
depressive patients the excretion of these com- 
pounds tends to be low, but not necessarily so. 
However, in depressed patients undergoing electro- 
shock therapy, the rate of excretion of catechola- 
mines gives some information about the probable 
outcome of therapy.?° One of the great unknowns 
here is the function of the catecholamines in the 
brain. Noradrenaline and dopamine, like serotonin, 
are unevenly distributed through the substance of 
the brain, but the significance of this is unknown. 
They undoubtedly act as chemical transmitters 
between nerves; dopamine, for example, plays a 
role in the function of the basal ganglia.*!: ** But 
these clues lead to a large number of physiological 
questions, which are now awaiting experimental 
answers. 


BIOCHEMICAL PHARMACOLOGY 


Since the discovery of the sulfonamides and their 
mode of action at the enzymatic level, biochemistry 
and pharmacology have fouud increasing areas of 
common interest, and these are now subsumed 
under “biochemical pharmacology”. The study of 
amine metabolism is, at the present time, of major 
importance in this field, because of the great 
interest in neuropharmacological agents such as 
chlorpromazine, reserpine, monoamine-oxidase in- 
hibitors and others, The amines, contained in many 
organs of the body, do not ordinarily exert major 
biological effects because they are bound in sub- 
cellular granules. They appear to be released from 
this form into the cytoplasm in small amounts all 
the time, but they can be released in an explosive 
manner by administering reserpine or a related 
rauwolfia alkaloid, or by one of the antidecarboxy- 
lases such as alpha-methyldopa or alpha-methyl- 
meta-tyrosine.*”: 3 The amine present in excess is 
rapidly inactivated, and monoamine oxidase is one 
of the most important enzymes in this detoxication 
process. As a result of this release of amines, the 
amine content of the brain may remain low for 
many days. By contrast, if an inhibitor of mono- 
amine oxidase is given, the small amounts of 
amine which may be regularly released begin to 
pile up, and the amine content of the brain in- 
creases significantly. These experimental results, 
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obtained by using large doses of the drugs, indicate 
the following correlations: the reserpine type of 
drug causes sedation and a reduced content of 
cerebral amines; monoamine oxidase inhibitors 
cause central stimulation and an increase in brain 
amines. At present there is some debate in the 
literature as to which amines are specifically re- 
sponsible for these situations. 


MENTAL DEFICIENCY 


With the growth of knowledge of intermediary 
metabolism, there has been a great interest in the 


biochemistry of mental deficiency which started in *’ 


1934 with Folling’s discovery of phenylpyruvic acid 
excretion in certain mental defectives. This was the 
first “inborn error of metabolism” to be associated 
with a cerebral defect. Since then many types of 
mental deficiency have been related to a specific 
biochemical defect. In phenylketonuria and galac- 
tosemia, nutritional measures have been used 


to avert the cerebral damage. Mental deficiency 
due to a “biochemical lesion” explains only a small 
proportion of the total number of defectives, but 
these patients are worth studying intensively to 
discover more about the relationship between 
chemical changes of an endogenous nature and 
brain damage. 


SUMMARY 


In the biochemical study of mental disorders the 
greatest progress has been made in the biochemistry 
of emotional states,2* in studies on the mechanisms of 
action of neuropharmacological agents being used 
therapeutically in psychiatry, and in the study of 
mental deficiency. Unfortunately, the same rate of 
progress cannot be recorded in studies on biochemical 
etiology of the psychoses. Important lines of investiga- 
tion in psychiatry where biochemical research is 
needed are as follows: 


1. The study of the chemistry, metabolism, and meta- 
bolic effects of hallucinogenic agents, to find clues to 


the “natural” disease processes by reproducing them 
experimentally. 
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2. Investigation of the biochemical changes in mental 
diseases to discover some chemical correlates of mental 
diseases, or biochemical indicators of the severity of the 
disease and of its improvement with treatment. 


3. Research into the biochemistry of the biogenic 
amines, to learn their function in psychiatric and 
neurological disorders,. and how to increase them or 
decrease them in the various organs by use of drugs. 


4. Continued study of the biochemistry of drugs 
which are useful in psychiatry, and their mode of action, 
to find better and more specific drugs for the treatment 
of mental diseases. 
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PAGES OUT OF THE PAST: FROM THE JOURNAL OF FIFTY YEARS AGO 


A GENERATION OF SURGERY 


An Address to the Canadian Medical Association 
at Winnipeg, August 1909, 
by John Stewart, M.B.(Edin.), Halifax, N.S. 


Because homage must be done to the master-mind which 
during a life time has stamped a new character on surgery, 
I would consider the view taken of Lister and his met a 
a generation ago. For over ten years Lister had been the 
solitary herald of a new day, but the dawn came very 
slowly. I think that the year 1879 was, in some respects, a 
momentous year for him. There were many, no doubt, who 
had been impressed and convinced by the arguments and 
the results of Lister; torches had been lit at the shrine in 
Edinburgh, and were shining here and there like good 
deeds in a naughty world. In Denmark, Germany, and Am- 


erica there were enthusiastic disciples, but the bulk of the 
profession in England, and, notably, most of the leaders in 
surgery, were sceptical, if not hostile. The climax came 
when Mr. Savory, of St. Bartholomew's Hospital, in the 
address on surgery at the meeting of the British Medical 
Association in Cork, in 1879, a master of vigorous rhetoric, 
and fortified by excellent statistics of the practice of his 
famous hospital, undertook to expose the pretensions of the 
new surgery and to demolish its foundations. 

At a discussion in Paris in the same year one of the lead- 
ing surgeons poured the vials of his scorn on Lister’s meth- 
ods, and with a touch of Chauvinism protested against the 
introduction of these “foreign saline into France, 
methods which he characterized as a “veritable epidemic of 
antiseptics”. But the change was at hand. Mr. Savory’s 
elaborate attack may be regarded as the last serious attempt 
to discredit Lister’s system.—Canad. M. A. J., 1: 790, 1911. 
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STAPHYLOCOCCAL ENDOCARDITIS: 
REPORT OF A CASE 


CURED BY DIMETHOXYPHENYL 
PENICILLIN* 


LUCIEN CAMPEAU, M.D., F.R.C.P.[C], 
CLAUDE LEONARD, M.D. and 
MARCEL. LEFEBVRE, B.Sc., 

Montreal 


STAPHYLOCOCCAL endocarditis is a fatal disease in 
a large percentage of the cases, The recently dis- 
covered semisynthetic penicillin, 2,6-dimethoxy- 


phenyl! penicillin,+ .may improve this unfavourable . 


outlook. The following is the description of a case 
successfully treated by this new antibiotic. 


mitral first heart sound was of normal intensity and a 
third heart sound was,heard. The analysis of the urine, 
complete blood count, fasting blood sugar and non- 
protein nitrogen concentration (N.P.N.) were normal. 
The corrected erythrocyte sedimentation rate was 15 
mm. in one hour and the C-reactive protein value was 
4+. A chest roentgenogram showed normal lung and 
a heart of normal size (Fig. 1). A lumbar puncture was 
negative, including the culture of the spinal fluid. 
Nasal and blood cultures grew coagulase-positive 
Staphylococcus aureus. The blood cultures taken on 
the first, second and third days yielded a Staphylococcus 
aureus sensitive, by the disc technique, to penicillin 
G, erythromycin, chloramphenicol, neomycin, olean- 
domycin, novobiocin, kanamycin, ristocetin, vancomy- 
cin and the tetracycline drugs. The blood cultures 
taken on the fourth, sixth and seventh days were all 
resistant to penicillin G as measured by the disc 





Fig. 1.—Roentgenograms of the chest taken on admission (left) and one month later (right), 
illustrating the increase in the heart size. 


D.C., a 12-year-old boy, was admitted to Maison- 
-neuve Hospital, Montreal, on September 10, 1960. He 
was known to have aortic and mitral regurgitation, 
having been previously treated on three occasions at 
the Montreal Institute of Cardiology for acute rheu- 
matic fever and chorea. On the day preceding admis- 
sion, he complained of nausea, fatigue, frontal headache 
and fever. His rectal temperature was 104° F., the 
blood pressure 130/50 mm. Hg, and the pulse rate 120 
per minute and regular. A grade III/IV blowing 
diastolic murmur was heard over the left parasternal 
area; a grade III/IV harsh systolic murmur, well trans- 
mitted to the left axilla, was noted at the apex. The 


*From. the Institute of Cardiology of Montreal and the 
Department.of Pediatrics, Maisonneuve Hospital, Montreal. 
7The trade name of Bristol Laboratories Inc. for this anti- 
biotic is Staphcillin.. This drug was provided by Bristol 
Laboratories Inc. under the code number X-1497. 


method. The minimal inhibitory concentration (M.LC.), 
for the first blood sample, obtained with a 1:1000 
dilution of an 18-hour culture grown in heart infusion 
broth, was as follows: 0.1 yg./ml. for penicillin G, 
0.1 yg./ml. for vancomycin, 0.2 yg./ml. for dime- 
thoxyphenyl penicillin and 3.1 y»g./ml. for ristocetin. 
The M.I.C. for the culture growth of the fourth blood 
sample was 0.39 yg./ml. for penicillin G, 0.1 yg./ml. 
for vancomycin, 0.78 yg./ml. for dimethoxyphenyl 
penicillin and 6.2 yg./ml. for ristocetin. The throat 
culture yielded beta hemolytic streptococci. The urine 
culture was negative. 


Treatment was begun with 600,000 units of procaine 
penicillin G given intramuscularly, as illustrated in 
Fig. 2. Intravenously administered aqueous penicillin 
G was then substituted on the third day. The dose was 
increased from six to twelve million units and ristocetin 
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was added on the fifth day. A palpable spleen and 
petechiae on the palate and arms were noted on the 
sixth day. By that time, the patient was severely ill 
and his neck was somewhat stiff. The spinal fluid from 
a second lumbar puncture done on the sixth day con- 
tained 80 polymorphonuclear cells and 10 ly mphocytes 
per high power field. The Pandy test performed on 
this fluid was positive; the culture was negative. 


Dimethoxyphenyl] penicillin therapy was begun on 
the eighth day, after discontinuing penicillin G and 
ristocetin (Fig. 2). Two grams of the dried powder, 
dissolved in 50 c.c. of 5% glucose in water, was given 
every six hours in 15- to 30-minute periods through 
a continuous intravenous drip of 5% glucose in water. 
One gram dissolved in 2 c.c. of sterile water was 
injected in the gluteal muscles every two hours from 
the 14th to the 21st day. The intravenous route was 
resumed until the 26th day at a dosage of one gram 
every three hours. One gram of streptomycin was also 
given daily from the 13th to the 26th day. 


A definite improvement occurred during the first 
days of dimethoxyphenyl penicillin therapy but com- 
plications were subsequently encountered. He de- 
veloped several areas of phlebothrombosis at the in- 
jection sites. From the 22nd day, severe epistaxis and 
gross hematuria made necessary frequent blood trans- 
fusions, which were at times followed by mild reactions. 

Bleeding, clotting and prothrombin times were 
normal. The platelets numbered 391,000 per c.mm. The 
Rumpel-Leede test was negative. Cultures of throat 
swabs taken from the sixth to the 22nd day grew 
Monilia albicans. Beta hemolytic streptococcus was 













2.—Pertinent findings and therapeutic data. 
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again cultured from the throat and nose swabs. The 
antistreptolysin “O” titre was 250 units. Numerous 
urine analyses showed specific gravities between 1.010 
and 1.018, albuminuria, numerous erythrocytes and 
casts. Repeated urine cultures were negative. The 
N.P.N. was 157.1 mg. %. 


It was not certain that the endocarditis had been 
cured, although cultures of five blood samples were 
negative and the C-reactive protein value which had 
been 4+ at the onset was then 1+. The spleen was 
still palpable and a few petechiae had been observed, 
as illustrated in Fig. 2. Nevertheless, it was decided 
to discontinue antibiotic therapy temporarily and to 
resume vancomycin if necessary. No sign of infection 
was noted and the spleen regressed progressively. The 
patient remained relatively well except for the epistaxis 
and hematuria. Peeling of the skin of the hands and 
feet was noted. On the 37th day, an erythematous 
patch several centimetres in diameter, warm and ex- 
tremely sensitive to touch, was noted at the right ankle. 
It persisted for a period of two weeks; repeated roent- 
genograms showed no bone involvement. 


The subsequent course was uneventful except for 
a persistent microscopic hematuria. The N.P.N. re- 
turned to normal. On December 14, a P.S.P. test and 
an Addis count were within normal limits. The urea 
clearance test was abnormally low. An intravenous pye- 
logram was normal. The findings on auscultation of 
the heart had changed slightly; the mitral first heart 
sound was inaudible and a short mid-diastolic rumble 
was now present. The blood pressure was still 130/60. 
Roentgenograms of the chest taken on admission, Sep- 
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tember 10, and on October 11 showed a definite in- 
crease in the heart size (Fig. 1). The patient remains 
well six months after discontinuing antibiotic therapy. 


DIscussION 


This patient presented all the classical signs of 
acute bacterial endocarditis. Although a positive 
diagnosis is difficult to confirm in a patient with 
pre-existing valvular disease, the enlargement of 
the heart and signs of increased mitral regurgitation 
are highly suggestive. 

The renal involvement was inierpreted as a 
diffuse glomerulonephritis, It was felt that renal 
failure, the duration of hematuria and the negative 
urine cultures were not compatible with a diagnosis 
of renal embolism due to infective vegetations. Al- 
though diffuse glomerulonephritis has been ob- 
served during staphylococcal infections such as 
otitis media and furunculosis,! it is rarely a com- 
plication of staphylococcal endocarditis. It may 
have been a glomerulonephritis related to the 
beta hemolytic streptococcal throat infection. Since 
other types of penicillin have no nephrotoxicity, it 
is difficult to incriminate dimethoxypheny] penicil- 
lin. However, this cannot be entirely ruled out 
and this possibility should be kept in mind until 
this drug has been used more extensively. 

Dimethoxyphenyl penicillin, synthetically’ pro- 
duced from the pure penicillin nucleus (6-amino- 
penicillanic acid), resists staphylococcal penicil- 
linase and thus far, staphylococcal resistance to this 
drug has not constituted a clinical problem. This 
remarkable property, if proved consistent, un- 
doubtedly makes this antibiotic the most appro- 
priate drug for the treatment of infection by 
penicillinase-producing organisms. Certain strains 
of Staphylococcus aureus, however, are resistant 
to penicillin G through mechanisms other than 
that of penicillinase action. Laboratory and clinical 
experiences with this new synthetic penicillin have 
been reported previously in this journal.” * 


We have recently reviewed the treatment of 
acute staphylococcal endocarditis.t Since the pub- 
lication of this review, Geraci and Heilman® have 
reported further experiences on the use of vanco- 
mycin, in a study of 18 patients, and concluded 
that it appeared to be the best mode of treatment 
at that time for organisms that require more than 
one unit of penicillin/ml. for an inhibiting effect. 
In the case reported herein, the organism was in- 
hibited by 0.1 »g./ml. of vancomycin and it may 
have responded well to this antibiotic. A larger 
dosage of penicillin G than that given in the case 
described herein may also have been successful. 
In fact, strains of Staphylococcus aureus sensitive 
to less than 0.1 yg./ml. of penicillin G (M.LC.) 
usually respond to this antibiotic, whereas those 
not inhibited by 3 yg./ml. are usually resistant. 
The strains isolated from the blood cultures of this 
patient were inhibited by 0.39 ug. of penicillin G, 
but the last blood samples obtained during peni- 
cilln G therapy grew organisms resistant to 10 
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units as determined by the disc method. Emergence 
of resistant strains may have occurred but the evi- 
dence in favour of this hypothesis is not sufficient 
and this phenomenon has never been described in 
a patient under such treatment.® Nevertheless, the 
blood-stream infection in this case responded well 
to dimethoxypheny] penicillin in doses equivalent 
to that of penicillin G which had been unsuccessful. 

The accepted dosage for children is 100 
mg./kg./day in divided doses, but quantities as 
high as 15 g. per day for periods as long as 48 days 
have been given without toxic effect.’ In this case 
phlebothrombosis at the site of injections was 
troublesome, but this has not been the experience 
of others. Roberts, Allen and Kirby® have also noted 
peeling of the skin of the hands after two weeks 
of therapy in one patient. 


SUMMARY 


A case of Staphylococcus aureus endocarditis, as- 
sociated with severe hematuria and successfully treated 
by the new semi-synthetic dimethoxypheny] penicillin, 
is presented. The drug was given in a daily dosage of 
8 to 12 g. intravenously and intramuscularly for a 
period of 19 days. The hematuria is believed to have 
been due to concurrent acute glomerulonephritis, but 
a toxic reaction to this new drug was not entirely ex- 
cluded. No other serious toxic effect was noted. 


We acknowledge, with appreciation, the constructive 
comments of Dr. Paul David, Director of the Institute of 
Cardiology. We also wish to thank Dr. Ghislaine Gilbert 
for having referred this patient. 


Addendum: The following reference related to the 
association of staphylococcal endocarditis and glomerulo- 
nephritis is of interest: Highman, B. et al.: Circulation 
Res., 7: 982, 1959. 
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RESUME 


Les auteurs décrivent un cas d’endocardite aigue a 
Staphylocoque pyogéne traitée avec succés par une péni- 
cilline semi-synthétique, la diméthoxypheny] penicilline. Des 
hématuries importantes sont apparues durant le traitement 
et celles- -ci ont été attribuées a une glomérulo-néphrite 
quoique’ une réaction toxique a ce nouvel agent thérapeu- 
tique ait pas été entiérement exclue. Aucun autre effect 
toxique sérieux fut noté. 
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GIANT CELL EPULIS 
A CASE REPORT OF TWO LESIONS 
IN THE SAME PATIENT 


J. R. TROTT, B.D.S.( Adelaide)* and 
D. C. McINNES, D.D.S.( Toronto ),t 
Winnipeg, Man. 


INTRODUCTION 


DesviTE all the controversy in the past 20 years 
over the nomenclature, etiology and pathology of 
giant cell lesions occurring in the jaws, there is 


something to be said for a simple straightforward ~ 


name which is descriptive both of the pathology 
and the position of the lesion. These lesions have 
been called myeloid sarcoma, giant cell sarcoma, 
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the gingival tissues. The lesion is quite benign but 
may recur in the same site if either the irritation 
causing the reaction is not removed or if all of the 
lesion is not excised. The following case illustrates 
points of clinical and pathological interest with 
regard to the treatment, etiology and pathology of 
this condition. 


In November 1952, a 30-year-old married woman 
reported to the Dental Clinic of the Outpatient Depart- 
ment, Winnipeg General Hospital, with a swelling of 
the gingiva, lingual to 32|; that is, on the lingual side 
of the gum in the area of the lower right lateral incisor 
and cuspid teeth. She had a previous history of an 


ectopic pregnancy, congenital. hip dislocation and an 
uterine myoma. 
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Fig. 3 


Fig. 1.—A section of the periphery of the epulis showing a normal mucous membrane. Directly below this the corium 
shows a network rich in young capillary vessels, with a surrounding small round cell infiltration. Deeper, there is a heavy 


collection of multinucleated giant cells. x 100, H. & E. Fi 


. 2.—Deeper in the same epulis showing the multinucleated giant 


cells in a stroma of active fibroblastic activity and small round cells. There are also a number of capillaries.. The micro- 


scopic appearance is one of granulation tissue with giant cells superimposed. x 250, H. & 


taken in 1952. This is similar to Fig. 1. xX 100, H. & E. 


osteoclastoma and a variety of other names, all of 
which are misleading in their description of the 
histogenesis and prognosis of the disease. An epulis 
is a swelling of the gingivae; a giant cell epulis is 
one containing multinucleated giant cells. This 
definition differentiates this localized swelling from 
others which are seen more frequently and also 
removes the connotation of neoplasia. This is im- 
portant from the point of view of the general 
surgeon, dental surgeon and the general pathologist. 
The term used by Bernier and Cahn,? “peripheral 
giant cell reparative granuloma”, is probably as 
accurate a description of these lesions as exists at 
present. These lesions are an unusual reparative 
process, which invokes a giant cell reaction. and 
occurs on the periphery of the alveolar bone in 


*Associate Professor of Periodontology, Faculty of Dentistry, 
University of Manitoba. 
7Visiting Dental Surgeon, Winnipeg General Hospital. 


E. Fig. 3.—A biopsy of the epulis 


The swelling in the gingiva had first been noticed 
in July 1952 when she reported to her own dentist, 
who took a radiograph and informed her that there 
was nothing wrong with her teeth. He referred her to 
a private physician who took a biopsy in August 1952. 
There is no record of the doctor’s report in the avail- 
able case notes. The lesion recurred in the same region 
in November 1952, when she was seen at the Winnipeg 
General Hospital. It was removed under local anes- 
thesia and the pathology report was “giant cell tumour” 
(Figs. 1 and 2). 


The operative site healed but she reported to the 
outpatient department in December 1952 with a further 
recurrence of the swelling in the same area. This time 
she was admitted to the hospital and 54321), that is, 
the lower right central and lateral incisors, cuspid and 
both bicuspid teeth on the lower right side, were 
extracted; also the superior part of the alveolar bone 


and the gingival tissue adjacent to the teeth were 
removed. The pathology report was “giant cell tumour 
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same epulis as Fig. 
ing bone. X 200, H. & E 


involving bone” (Figs. 3 and 4). The incision healed 
again but in March 1953 she came to the outpatient 
department and reported that there was a swelling 
of the floor of the mouth in the area where the teeth 
had been removed some months earlier. The swelling 
was about 3% cm. in diameter, firm and submucosal, 
and apparently attached to the bone. Radiographs were 
taken but revealed no unusual features. Biopsy of the 
lesion was done and the report included the following 
statement: “Deep to the intact mucosa a squamous- 
lined cystic space [was seen] surrounded by tissue 
composed of giant cells, foci of cholesterol, numerous 
lymphocytic and plasma cells. It is impossible to be 
certain but this looks more like an inflammatory re- 


action than a neoplasm.” Blood biochemistry was 
normal. 


The patient was not seen again until November 
1960, when she reported with a swelling in the premolar 
region of the edentulous left maxilla. There had been 
no recurrence of the lesion in the lower jaw. The 
swelling was ovoid in shape, about 2% cm. long and 
1 cm. wide, situated on the buccal aspect of the 
edentulous ridge in the left premolar area, pale, firm 
and covered by a normal mucosa. The lesion had 
apparently started about a year earlier after a blow 
to the mouth, and the area had never healed. In the 
last few months it had become impossible to wear her 
full upper denture. The lesion was excised and the 
biopsy report was: “Material shows osteoid formation 
and excessive fibrous reaction with numerous giant 
cells. The picture suggests a chronic inflammatory re- 
action of the nature of the giant cell reparative granu- 
loma” (Figs. 5 and 6). Blood chemistry was normal. 
The area has healed satisfactorily and there has been 
no recurrence in the last nine months. 


DIscussION 


The sections taken. from the two lesions on three 
occasions are interesting from the following points 


Fig. 5 


Fig. 6 
Fig. 4.—Deeper in the same epulis as Fig. 3, showing a similar histological appearance to Fig. 2. X 200, H. & E. Fig. 
5.—Biopsy of the epulis removed in 1960, showing a collection of giant cells and the formation of woven bone. The fibrous 
tissue is more adult in this section and there is only a slight round cell infiltration. X 100, H. & E. Fig. 6.—Deeper in the 


5, showing bone formation. Notice that the giant cells are in the stromal tissue and are not resorb- 


of view. In 1952 the lesion appeared fairly active 
(Figs. 1 and 2). There were a great number of 
multinucleated giant cells, a heavy small round-cell 
infiltration, hemorrhage into the tissues and a 
large number of small capillary vessels. The stromal 
cells appeared more oval than spindle-shaped, and 
the appearance of the section would suggest an 
active formation of granulation tissue with a super- 
imposition of multinucleated giant cells. The same 
can be said of the sections taken from the next 
biopsy (Figs. 3 and 4). In 1960, however, the lesion 
did not appear nearly so active. There was forma- 
tion of woven bone around which there were areas 
of fairly mature granulation tissue. The round cell 
infiltration was not as heavy, but was still present, 
the number of multinucleated giant cells was fewer, 
the extent of young capillary formation was less 
and the stromal cells were more spindle than oval 
in shape (Figs. 5 and 6). Nevertheless, all the ele- 
ments of a peripheral reparative giant-cell granu- 
loma were present although the reaction was less 
active. The histological appearance would account 
for the clinical appearance of the lesion when the 
patient presented in 1960. 

Obviously with the appearance of another giant 
cell lesion of the jaw in a different site, the possi- 
bility of hyperparathyroidism must be seriously 
considered, In 1953 and 1960 this patient's blood 
biochemistry was within normal limits, and one 
can presume that the parathyroid glands are not 
functionally abnormal, nor has Paget’s disease to 
be considered. However, the patient is being ob- 
served with this possibility in mind. 

The linking of trauma at a particular site with 
the formation of a tumescent lesion must be re- 
garded with suspicion, In this case, however, the 
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patient associates the injury to the alveolus with 
the appearance of the swelling. Later there was 
further trauma from the maxillary denture. This 
association, if real, supports the idea that these 
lesions are primarily reparative in nature and not 
neoplastic. 

The patient is in the age group in which these 
lesions are most common.' There is a general im- 
pression that teeth must be present for these peri- 
pheral lesions to form, yet of 41 lesions reviewed 
by Bernier and Cahn,’ five were found in edentu- 
lous mouths, It is unusual for the patient to have 
two of these lesions in separate areas of the mouth, 
although there is no reason why this should not 
be so. Bernier and Cahn found two cases in which 
this occurred in their series. When two lesions oc- 
curred, one was in the mandible and one in the 
maxilla. They did not state if these lesions occurred 
at the same time or if at an interval of some months 
or years. 


In the case reported, the removal of six mandi- 
bular teeth may not have been necessary at all and 
the lesion could have been treated purely locally 
by excision. With hindsight it is easy to realize that 
these lesions are not neoplastic in nature, even if 
the pathologists or the surgeons persist in calling 
them giant cell tumours. 


The word “tumour”, although originally meaning 
a swelling and associated with the classical signs 
of inflammation by Celsus, has by common usage 
become linked with neoplasia. It is obvious that 
all swellings are not neoplastic, nor are all tumours. 
If it is understood in which sense the word “tumour” 
is being used, there are no difficulties. However, 
in this case there was serious consideration, at one 
time, of resection of the right mandible. This is 
not an uncommon lesion on the gingiva, so it is 
desirable to revert to the old term “epulis” to 
describe a swelling on the gingiva, and then to 
prefix the word with a description of the micro- 
scopic appearance—giant cell, bony, fibrous. 


SUMMARY 


A case is reported in which two giant cell lesions 
occurred in the same patient, eight years apart. One 
occurred in the maxilla and the other in the mandible. 

The histology of the lesions is compared and it is 
thought that both lesions were peripheral giant cell 
reparative granulomas. 

The authors feel that though this is a more accurate 
name for the lesion, “giant cell epulis” has many ad- 
vantages. 


The authors acknowledge the assistance of Dr. Penner 
and his associates in the Department of Pathology of the 
Winnipeg General Hospital, and the help of Mrs. P. 
Robinson in typing the manuscript. . 
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INFANTILE GASTROENTERITIS: 
FURTHER VIRAL INVESTIGATIONS* 


D. M. McLEAN, M.D., 
G. A. MCNAUGHTON, M.D. and 
J. C. WYLLIE, M.D., Toronto 


Despite the frequent occurrence of acute gastro- 
enteritis of infants in many communities, few 
reports have presented evidence that viruses may 
act as probable etiological agents in this syndrome 
in the absence of known bacterial pathogens. One 


. type’ or several types °° of enteroviruses have been 


isolated from stools of infants during an outbreak, 
but in some epidemics the only pathogens isolated 
were adenoviruses which occurred alone® ® or in 
combination with Shigella sonnei.’ Furthermore, 
certain enteroviruses such as Coxsackie B2 have 
spread widely throughout communities during 
summer, causing mild febrile upsets associated 
with gastroenteritis.* 


Between 1952 and 1959 at the Hospital for Sick 
Children, Toronto, 5741 children were admitted 
with acute gastroenteritis, the average admission 
rate being 718 per year. Despite a steady annual 
increase in admissions from 606 in 1952 to 800 
during 1958, the death rate has decreased from 20 
per 1000 cases in 1952 to 12 per 1000 cases in 1959. 


In many cases, no specific bacterial pathogens were 
isolated.® 1° 


Commencing in January 1959, virological and 
bacteriological investigations of successive large 
outbreaks of infantile gastroenteritis were under- 
taken, together with a search for viruses in stools 
of control patients who were hospitalized with 
conditions other than gastroenteritis. The present 
paper reports results obtained after April 1960, 
subsequent to preparation of our earlier article.’ 

Between May 1, 1960, and March 31, 1961, 371 
stool samples were collected from 356 control 
patients who were admitted to the infant wards 
of the Hospital for Sick Children with conditions 
such as bronchopneumonia, congenital heart dis- 
ease, failure to thrive and problems in feeding. The 
gastrointestinal tracts of these children showed no 
evidence of acute inflammation. Enteroviruses were 
isolated from 13 stool samples by inoculation of 
monkey kidney tissue cultures in roller tubes. These 
included four strains of Coxsackie A9, two strains 
of ECHO 9, one strain of ECHO 14 and six 
untyped strains (Table I). The maximum number 
of virus strains, four per month, was isolated during 
September 1960. None of these children exhibited 
clinical features of aseptic meningitis or pleuro- 
dynia, which frequently are found in association 
with enteroviruses. However, the incidence of 
enteroviruses in feces in control patients was lower 







*From the Departments of Virology and Pediatrics, The 
Research Institute, The Hospital for Sick Children, Toronto. 
Assisted with funds allocated by the Province of Ontario 
under the National Health Grants Program, Department of 
National Health and Welfare, Ottawa. 
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TABLE I.—IsouatIons or ENTEROVIRUSES FROM CONTROL STOOLS 
1959 1960 





1961 
Isolation Isolation Isolation 
rate | Virus type rate Virus type rate Virus type 
ri a ia a lee i acl ads 0/23 ‘ 1/21 1 E14 
rt ete ee neath neg ee 2/39 1 A9, 1 E14 0/33 
IRs scence vesesevnsesereees 0/48 1/49 1 untyped 
April *0/9 0/29 
ER ae ae er en ee eee eee 1/36 1 untyped 0/21 
MR i Ne ie ce Pariah A tae 0/42 1/24 1 A9 
ied Lv ieb hn eta es une a ae 2/34 1 B2, 1 E6 1/24 1 A9 
I a ae rate Nae cbs ie Net aig Lin as Win 11/33 8 B2, 2 E14 71/14 1 E9 
1 unt yped 
No Uva ceGinwawaare naam 3/21 1 Pol. 1, 1 BS 4/43 2 AQ, 1 E9, 
1 untyped 1 untyped 
oaks ik as 5 as ie sinh olka ck 6/40 1 Pol. 1, 1 B2 3/34 3 untyped 
2 BS, 2 E14 
isdn dee dee ewe vader 1/39 1 B2 1/40 1 untyped 
I fae canta ba en Sabana 1/27 1 untyped 0/41 


*Numerator: number of stools yielding virus. 
Denominator: number of stools tested 


+ During August 1960, stools from two infants with gastroenteritis yielded ECHO 9 virus. 


in 1960 than in 1959,1° which corresponded with 
the decreased rate of isolation of enteroviruses from 
patients with aseptic meningitis in 1960" in com- 
parison with 1959.?* 

Virological investigations were undertaken during 
three epidemics of infantile gastroenteritis, which 
involved 18 infants in August 1960, 11 subjects in 
November 1960 and 51 patients in January 1961. 
No virus was isolated from stools of infants during 
the latter two epidemics, but two patients during 
the August outbreak excreted ECHO 9 virus, and 
two other subjects yielded cultures of Salmonella 
typhimurium. The November epidemic involved 11 
of 27 infants in a general pediatric ward. The first 
child developed diarrhea on November 12, and 
the remaining 10 infants had loose stools on No- 
vember 15 and 16. Thus the incubation period was 
three to four days. Of the 51 patients studied 
during January, an average of 3.0 days elapsed 
between the onset of loose stools and admission to 
hospital, and the children remained in hospital an 
average of 6.3 days. One patient, aged six months, 
who died eight days after onset of symptoms had 
bronchiolitis in addition to gastroenteritis. 


DIscussioN 


The virtual absence of detectable viruses from 
stools of infants with acute gastroenteritis between 
May 1960 and March 1961 is in agreement with 
our earlier findings,!° but contrasts sharply with 
those obtained in New York,! Cincinnati,* Mont- 
real> and Scotland.?»* Two Toronto patients with 
gastroenteritis during August 1960 excreted ECHO 
9 virus in feces, but the significance of this finding 
is uncertain since this serotype was isolated from a 
control infant during the same month. Although the 
high degree of contagiousness, the three-day in- 
cubation period and the occurrence of the syndrome 
in epidemics, especially during winter in Toronto, 


strongly suggest the possibility of a bacterial or 
viral etiology, the nature of this agent remains an 
enigma. 


SUMMARY 


Three epidemics of gastroenteritis involving 80 in- 
fants were studied between May 1960 and March 1961. 
Stools of two infants yielded ECHO 9 virus in August 
1960. Stools from 13 of 356 infants without diarrhea 
yielded enteroviruses, including one strain of ECHO 9 
during August 1960. 
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PAGES OUT OF THE PAST: FROM THE 
JOURNAL OF FIFTY YEARS AGO 


Perhaps the most forward medico-political question before 
the medical profession in Canada today is that of Dominion 
registration. The original Canada Medical Act of 1902, in 
its amended form, passed both Houses of the Dominion 
Parliament less than a month ago. In order to become 
effective, however, each provincial legislature will be ex- 
pected to pass a so-called enabling clause.—Excerpt from 
the 1911 Presidential Address to the Canadian Medical 
Association—G. E. Armstrong, Canad. M. A. J., 1: 591, 1911. 
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THE LATEST PENICILLIN: 
BROAD-SPECTRUM MODEL 


” the brief span of two years since the basic 
penicillin nucleus, 6-amino-penicillanic acid, 
became available for manufacture on a large scale, 
thousands of additional penicillins with a wide 
variety of individual properties have been prepared 
by synthetic combination of various organic 
moieties with the side chain of this nucleus. Only 
a few of these synthetic penicillins possess proper- 
ties that render them clinically useful in the treat- 
ment of infections. These products have been the 
subject of editorial comment in previous issues of 
this journal.': ° 


A considerable number of the developments in 
penicillin synthesis have emerged from investiga- 
tions conducted in Britain's Beecham Research 
Laboratories. It is not surprising therefore that 
the recent announcement of the latest addition to 
the penicillin family has come from this source.** 


The newest product of 6-amino-penicillanic 
synthesis that holds promise of therapeutic effec- 
tiveness is 6 (D(-)-d-aminophenylacetamido) 
penicillanic acid, designated by its manufacturer as 
B.R.L. 1341, or Penbritin. To the best of our 
knowledge, a generic name has not yet been 
assigned to this drug. From the clinical point of 
view the main attribute of this product is its 
potent bactericidal activity against a wide range 
of Gram-negative, as well as Gram-positive bacteria. 
This property is particularly significant, since all 
other penicillins that have been suitable for clinical 
application, while highly active against Gram- 
positive cocci, have shown very little activity 
against Gram-negative bacilli, On the basis of 
evidence available to date, Penbritin can thus be 
considered to be the first broad-spectrum penicillin. 


Laboratory studies indicate that it is stable in an 
acid environment and is therefore suitable for oral 
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administration. In vitro, from the standpoint of its 
minimum inhibitory concentration (M.I.C.), Pen- 
britin has been shown to be only slightly less active 
against the pyogenic cocci than is benzylpenicillin 
(penicillin G), and it is substantially more active 
against these organisms than tetracycline and chlor- 
amphenicol. Of considerable interest and potential 
practical significance is the fact that Streptococcus 
fecalis is consistently more sensitive to this anti- 
biotic than to penicillin G. The in vitro activity 
of Penbritin against H. influenzae is slightly greater 
than that of penicillin G, tetracycline and chlor- 


.amphenicol and it is highly active against N. 


catarrhalis. Its range of in vitro activity against 
Gram-negative bacilli is generally similar to that 
of tetracycline, especially in respect of its anti- 
bacterial effectiveness against E. coli, Kl. pneu- 
moniae and some species of Shigella. Some strains 
of Proteus are resistant to Penbritin because of 
their high output of penicillinase, but other Proteus 
strains that are resistant to tetracycline have been 
shown to be sensitive to Penbritin. 

In vitro, Penbritin has consistently shown a high 
degree of activity against all species of Salmonella, 
none of which have yet been found to be resistant 
to this drug. Unfortunately, clinical experience has 
not paralleled this laboratory evidence of the 
effectiveness of Penbritin against Salmonella. 

Penbritin is not resistant to the action of 
penicillinase and therefore is not active against 
penicillin-resistant staphylococci or other penicil- 
linase-producing organisms. Its vulnerability to 
penicillinase appears to be roughly comparable to 
that of penicillin G. It should be noted that peni- 
cillinase production is not an exclusive property of 
staphylococci but may occur with certain Gram- 
positive and Gram-negative bacilli as well, and 
there is presumptive evidence that certain strains 
of E. coli, Pr. vulgaris and A. aerogenes inactivate 
Penbritin by a penicillinase mechanism. 

Penbritin has been shown to be highly stable in 
acid solutions at pH as low as 2, and its acid- 
stability is somewhat greater than that of penicillin 
V_ (phenoxymethyl penicillin). Its antibacterial 
activity is not appreciably affected by the presence 
of serum, 

Studies of the emergence of Penbritin-resistant 
strains of organisms originally sensitive to this anti- 
biotic indicate that when such resistance develops 
it does so in a step-wise manner as it does with 
other penicillins. The extent of Penbritin-resistance 
that has developed to date suggests that this factor 
will not likely constitute a serious drawback to the 
clinical use of this antibiotic but the ultimate mag- 
nitude of this problem remains to be established. 


Other preliminary studies in the laboratory in- 
dicate that Penbritin is essentially non-toxic and 
that it is effectively absorbed after oral administra- 
tion, some 30% of the administered dose being 
excreted in the urine within a six- to eight-hour 
period, High concentrations are also promptly 
excreted in the bile. 
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For therapeutic clinical trials the following 
dosage regimen has been recommended: (a) For 
infections due to Gram-positive organisms and 
H. influenzae, 250 mg. every six hours, (b) For 
urinary tract infections, 250 to 500 mg. every six 
to eight hours. (c) For infections caused by Gram- 
negative organisms, other than urinary infections, 
750 mg. or more every eight hours. 

The extent of the clinical studies that have been 
conducted with Penbritin is as yet very limited and 
much more experience will be required in this 
area before its actual therapeutic value can be 
properly assessed, Early clinical investigations, 
however, have confirmed the potent bactericidal 
action of Penbritin against a broad range of cocci 
and bacilli, its ineffectiveness against penicillinase- 
producing organisms and its apparent lack of 
toxicity. Transient skin rashes have developed in a 
small number of patients to whom this drug was 
administered, In one case, sensitivity to penicillin 
G was associated with sensitivity to Penbritin as 
well. These early clinical studies also confirmed the 
laboratory evidence that after oral doses of 50 to 
100 mg. per kg. per day, Penbritin is effectively 
absorbed, is rapidly excreted in high concentration 
in the urine, and attains bactericidal levels in the 
plasma that persist for at least four hours or longer. 
In urinary infections, where high concentrations of 
the drug are readily and rapidly attained, prompt 
chemical and bacteriological responses have been 
observed and the urine in such cases remained ster- 
ile except in the presence of anatomical deformities 
in the urinary tract that predispose to recurrent 
infection. 

The results of treatment of intestinal tract in- 
fections, however, have been much less satisfactory. 


Clearance of chronic infections by Sh. sonnei and ' 


E. coli was observed in two cases but Salmonella 
typhi murium was not eradicated in any of six 
patients infected by this organism. This observation 
is disappointing and somewhat unexpected in view 
of the potent antibacterial action of Penbritin 
against the Salmonella group in vitro. Further 
investigation of the behaviour of this antibiotic in 
the bowel is considered desirable. 

Otherwise, limited clinical experience with this 
new antibiotic to date has been in fairly close 
agreement with the results of in vitro laboratory 
studies. Evidence that a minor degree of resistance 
to Penbritin may develop in several organisms has 
also been observed in clinical situations but so far 
this does not seem to constitute a serious problem. 

On the basis of these early and limited clinical 
trials, Penbritin appears to be a non-toxic, highly 
bactericidal, broad-spectrum antibiotic suitable for 
oral administration in the treatment of urinary, and 
possibly of systemic infections by pyogenic cocci 
and Gram-negative bacilli that are sensitive to it. 
Further trials of its effectiveness against infections 
of the biliary tract, peritonitis and some alimentary 
infections have been specifically recommended, as 
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has exploration of its value as a preoperative 
measure preparatory to intestinal surgery. 

Much additional investigation remains to be 
carried out regarding the effectiveness of this agent 
against a wide variety of bacteria and other micro- 
organisms and the clinical disorders that they pro- 
duce in man. Even at this early stage of its 
development, however, it appears safe to state that 
in Penbritin a potentially valuable new broad- 
spectrum antibiotic, the first member of the peni- 
cillin family possessing such a range of activity, 
has now been added to the growing list of drugs 


that are effective in the treatment of bacterial 
infections. 


At this writing the limited supplies of Penbritin 
in Canada are being distributed for investigative 
purposes only, but it is anticipated that sufficient 
quantities will become available for clinical use 
in the not too distant future. 
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ACUTE BARBITURATE INTOXICATION 


N RECENT years the incidence of acute barbit- 

urate intoxication has increased alarmingly." * 
The latest report of the National Office of Vital Sta- 
tistics, U.S. Public Health Service, shows that the 
number of deaths from this cause in the United 
States increased from 266 in 1935 to 1143 in 1957.1 
The New York City Poison Control Center reported 
1111 cases of acute barbiturate poisoning during 
1958 alone. At the Roosevelt Hospital, New York 
City, 141 patients were admitted in a state of coma 
as a result of acute barbiturate intoxication during 
the period from January 1952 to September 1959; 
during this same period there were 259 additional 
admissions for barbiturate intoxication. At the Win- 
nipeg General Hospital, the number of patients 
admitted per year because of severe barbiturate 
poisoning rose from 30 in 1952-56 to 76 in 1959.2 


In view of the marked increase in the number of 
these cases, and in view of the ability of barbitur- 
ates to depress the respiratory centre with potenti- 
ally fatal results, the diagnosis and treatment of 
acute barbiturate intoxication assumes increasing 
clinical importance. 


Unless there is a history of drug ingestion, the 
diagnosis of barbiturate intoxication in a comatose 
patient may present complex problems. Emphasis 
must be laid on the importance of suspecting bar- 
biturate intoxication in the case of any patient in 
coma of unknown etiology and in those with overt 
evidence of suicidal attempt by other means. Con- 
firmation of the diagnosis may be obtained by 
either chemical evidence or by the spectrophoto- 
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metric finding of barbiturates in the gastric wash- 
ings, in the serum, or in the urine. A definitive 
diagnosis of barbiturate intoxication can be estab- 
lished by analysis of the serum barbiturate level; 
however, the results of this test do not usually 
become available in less than 24 hours, and this 
report should not be awaited as a guide to therapy, 
for this condition is an emergency requiring im- 
mediate treatment. 

Treatment of conditions such as acute barbitur- 
ate intoxication, in which acute respiratory failure 
has developed, consists of careful observation, pro- 
vision and maintenance of adequate ventilation, 
and measures designed to increase elimination of 


the offending drug. 


Careful observation of comatose patients ideally 
requires a special observation ward which should 
be equipped with apparatus for the administration 
of oxygen or other gases, facilities for the mainten- 
ance of an adequate airway, respirators, a well- 
stocked drug cabinet, and venous cut-down sets. 
Such wards should be staffed by nurses trained in 
the care of the comatose and seriously ill patient, 
and a qualified inhalation therapist should be avail- 
able at all times. 


The maintenance of adequate alveolar ventila- 
tion is of paramount importance in the manage- 
ment of acute barbiturate intoxication. The first 
step toward this objective is the establishment of a 
patent airway which is usually accomplished by the 
installation of an endotracheal tube and aspiration 
of tracheobronchial secretions. If such secretions 
are a problem, or if after 36 hours the patient is 
still unconscious, tracheotomy will likely be neces- 
sary. It is important to note that whenever an 
endotracheal tube is inserted or a tracheotomy is 
performed, it is essential to provide adequate hu- 
midity in the air that is introduced into the respira- 
tory tract. To remove secretions, suction should be 
carried out with a catheter or a Y-tube for 10 to 
15 seconds at a time, using separate catheters for 
nose and mouth. The foot of the bed should be 
elevated about 12 inches, and the patient should be 
turned from side to side every half hour to facili- 
tate drainage of endobronchial secretions. On the 
third or fourth day following tracheotomy, bron- 
choscopy may be necessary to remove crusts or 
inspissated secretions, 


The adequacy of alveolar ventilation is virtually 
impossible to assess by means of physical examina- 
tion alone; it can be accurately assessed only by 
determination of arterial carbon’ dioxide tension. 
If this is elevated, it indicates that alveolar ventila- 
tion is inadequate, a situation which requires urg- 
ent treatment and correction. Some form of assisted 
respiration should be instituted at once; if a respir- 
ator is not immediately available, mouth-to-mouth 
resuscitation may be necessary. If possible, some 
form of positive pressure breathing should be estab- 
lished to either control or assist respirations through 
the endotracheal tube. 
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Once adequate alveolar ventilation and a patent 
airway have been established, measures should be 
instituted to increase the elimination of the offend- 
ing depressant drug. Gastric suction, to remove any 
drug that is still present in the stomach and thus 
prevent its continued absorption, is the first step 
to be taken. The next step is to promote excretion 
of the barbiturate by inducing diuresis. On admis- 
sion, most of these patients will be dehydrated and 
will require sufficient intravenous fluid therapy, 
blood or dextran, to promote diuresis. At least 


_ three litres of fluid, half of it in the form of physio- 
logical saline, should be administered over a 24- 


hour period. The excretion of barbiturates can be 
enhanced by making the urine alkaline; an alka- 
lotic state may be achieved by the administration 
of intravenous lactate or bicarbonate, thereby pro- 
ducing a metabolic alkalosis, or, more simply, by 
the induction of hyperventilation, thereby produc- 
ing a respiratory alkalosis. Although the combina- 
tion of hyperventilation and administration of bi- 
carbonate might further enhance the excretion of 
barbiturate, it may not be advisable to produce too 
severe an alkalosis, A third procedure that may 
stimulate the elimination of barbiturates is dialysis; 
however, provided that the excretion of barbiturate 
in the urine can be increased by other means, arti- 
ficial dialysis is not necessary. 


The administration of analeptic drugs to patients 
who are heavily narcotized is of little value. In one 
series of 141 patients, 77 received analeptics and 
64 were treated supportively without analeptics: 
there were four deaths in the former group, and 
two in the latter, and the two groups showed no 
significant difference in the duration of coma or the 
number of ensuing complications. 


According to all reports, the overall mortality 
rate of 5% from acute barbiturate poisoning seems 
to remain constant irrespective of the therapeutic 
regimen that is-employed. Until a simple, non- 
hazardous, specific form of therapy has been de- 
vised, supportive care alone, with the prime thera- 
peutic aims of provision of adequate alveolar 
ventilation and increased elimination of the offend- 
ing drug, if actively and meticulously carried out, 
is the therapy of choice in most cases. F.L. 
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PROBLEMS OF TODAY’S 
MEDICAL STUDENT 


To the Editor: 


I have recently read the article by Dr. J. S. Thomp- 
son! and Dr. Andrew R. McGee’s letter.” 


I am a beginning medical student at the University of 
Miami School of Medicine, and have worked here at 
Mount Sinai Hospital Medical Library for three years. 
It is my intention in writing you to present my thoughts 
as an American student, and to beg difference on a 
few points. Admittedly, I may not fully understand the 
plights of a Canadian. 

Admittedly, the cost of living and supporting a family 
(about 60% of our graduating students are married) 
often takes the new medical graduate unawares, but 
it is my contention that this is the exception rather than 
the rule. Here, I have found that the new interns and 
residents have anticipated their poor earning power 
during postgraduate training; they may complain about 
their salaries, ‘but, for the most part, accept their fate. I 
agree wholeheartedly that their poor financial status is 
to be sorely lamented. Because of this somewhat early 
understanding of the problems to be faced, I do not 
believe it is the postgraduate financial problem that 
is the major deterrent to the prospective student. 


I believe that it is the cost of medical education that 
is the greatest obstacle to the potential student. It is 
the first great financial jump that is the greatest. I 
have checked on the tuition for Canadian medical 
schools in the World Health Organization’s “World 
Directory of Medical Schools” and from this book 
I obtained an average of $500 per year for the medical 
school tuition. Add to this the cost of instruments (a 
microscope for the beginning student may easily ex- 
ceed $500) and books (here about $120), and the 
thousand dollar vacation earnings have been devoured 
and then some. How does the student make living 
expenses for the year? Multiply this by 4 for the total 
number of years in the medical college, and it can be 
quite frightening to the prospective student. 

Here in the United States, tuition is even more 
costly. My one year’s tuition of $1000 vould completely 
use up any summer vacation earnings, and our vacation 
is only three months. In addition, it is the exception, 
rather than the rule, that a student can earn as much as 
$1000 in a single vacation period. Most are not skilled 
enough or experienced enough to obtain such well- 
paying positions. Dr. McGee’s six students are a drop- 
in-the-bucket when compared to the average class 
of approximately 50 students (here in Florida at the 
University of Miami we have 80 students, and we are 
a small school). 

If the student is qualified to make the jump from 
undergraduate school ‘to the college of medicine, he 
will more than likely finish the course; however, should 
the student receive poor treatment from his professors 
he can easily be discouraged; a few, perhaps, will even 
drop out of school. A disgruntled graduating. class of 
medical students can do much damage to the outlook 
of those beginners whom they may encounter and dis- 
cuss plans with, as graduate physicians will inevitably 
do when they meet new students. It is the responsibility 


of the medical school faculty to see that the graduating 
student looks upon his‘ schooling as a stimulating ex- 
perience rather than a traumatic experience. It is not 
necessary in the strict sense of the word that professors 
take an active part in encouraging students to seek 
admission to medical school, but it is certainly bene- 
ficial, for the first encounter a new student has in the 
medical college is not with the clinician, but with the 
instructors in basic medical science. For my own part, 
some of the best advice I have ever received with 
respect to my educational plans has come from my 
future professors at the medical school. 

For the practising physician, I am quite sure that if 
he would look less upon the new medical graduate as 
a competitor, and more as a colleague, the mental and 
financial strains on the “junior medico” would be re- 
lieved considerably. The future would look bright in- 
stead of dim. The medical student and new graduate 
and even future medical students need doctors and 
teachers to stand beside them, not in front of them. 


Give the new graduate and potential student early 
encouragement and a staff to lean on with a clear view 
of his future and you need not fear state medicine, 
poor-paying postgraduate training positions, or even 
the high costs of the medical education. What the 
prospective student needs most is to feel really wanted! 
To repeatedly hear the lament of not enough qualified 
students applying is not enough, and accomplishes 
less; discussions and planning sessions accomplish 
little. What is really needed is for the individual to 
take a more active role — talk to the students, as Dr. 
McGee obviously has. This, I can assure you, will 
accomplish infinitely more than any symposium or 
conference held at medical association meetings can 
ever hope to do. 

I know that this is so, for I am a medical student, 
and I am also human. I understand how the student 
feels, and I do not believe that my feelings are ex- 
clusively American. Canadian students can certainly 
be no different. 

STEPHEN M. MALLON 
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There was a memorable debate in London in the autun 


of 1879 on antiseptic surgery, in which it was evident 

the best thinkers, the most scientific surgeons, were on 
Lister’s side. And the International Medical Congress in 
Amsterdam in that year set its stamp of approval on the 
hero and his work in the remarkable enthusiasm with which 
it greeted him, an ovation unparalleled in the annals of 
science, when the vast assemblage rose to its feet cheering 
tumultuously.—Excerpt from “A Generation of Surgery”, an 
address to the C.M.A. by John Stewart, M.B., Halifax, N.S., 
August 1909, Canad. M. A. J., 1: 790, 1911. 
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THE LONDON LETTER 


AN EXPATRIATE CANADIAN 


The medical exchanges between Canada and Britain 
are by no means always one-way, a fact of which 
one is reminded on reading the obituary notices of a 
distinguished Canadian who was wooed away from 
Ontario in 1920 to a life in Yorkshire. Dr. C. Gray 
Imrie, who died in Sheffield on May 11, had been 
senior physician to the Sheffield Royal Hospital from 
1945 to 1954, and was still on the consulting staff 
when he died at the age of 71. He was originally a 
graduate of the University of Western Ontario, where 
he acquired a great interest in diabetes (he was a 
teacher of Banting). In fact, he came to Sheffield to 
work under Leathes as a physiologist and continued to 
lecture in this subject long after he had come over to 
the clinical field, where, as might have been predicted 
from his background, he interested himself chiefly in 
diabetes and other metabolic and endocrine disorders. 
He was with the Canadian Army Medical Corps in 
World War I, and had a brief spell as lecturer in path- 
ological chemistry in the University of Toronto before 
settling in England. He was not forgotten back home, 
however, for Western gave him an honorary D.Sc. in 
1948. 

In Sheffield he was held in high esteem, both for his 
outstanding qualities as teacher and physician and for 
his personal courage during a long battle with rheuma- 
toid arthritis, and, as well, for his extreme kindness to 
his patients. It may be added that in return for the loss 
of the father, Canada has acquired the medical services 
of Dr. Imrie’s only son, Dr. George Gray Imrie, who 
emigrated a few years ago. 


CEREBRAL CyYSTICERCOSIS 


Most patients who develop cerebral cysticercosis are 
persons who have lived in India, though with increased 
population mobility cases are quite likely to turn up in 
Canada, as writers have pointed out in recent years in 
this journal. A Medical Research Council report by 
Dixon and Lipscomb, which appeared this year, re- 
views a series of 450 cases, mostly in ex-service men 
who had been infected in India, usually within seven 
years of the onset of cerebral symptoms, of which epi- 
lepsy was the commonest (92%) and often the only 
manifestation (31%). Only a minority of the patients 
gave a history of tapeworm infestation. While focal 
neurological signs were rare, intracranial hypertension 
was not: in some cases there was obstructive hydro- 
cephalus but in others the cause was not clear. In 39 
patients there were mental symptoms; 19 deteriorated 
steadily, in association with organic changes, five be- 
came progressively demented and 11 had a more 
obscure psychiatric disorder. 

Diagnosis is of course easiest when subcutaneous 
nodules can be felt and biopsied, but they were de- 
tected only in 54% of the series. Radiological examina- 
tion of limb muscles for calcified cysts may yield the 
diagnosis, but calcification of intracranial cysts is much 
less common. Of the 450 patients 42 had died of their 
disease up to 1958; 47 died of other diseases, and five 
died of a combination of these factors. Death from cere- 
bral cysticercosis usually occur's from status epilepticus 
or intracranial hypertension. 


INDUSTRIALIZATION AND MEDICINE 


Industrialization does not mean civilization, any more 
than change means progress, and there is little doubt 
that industrialization has created a large pool of ill- 
health due to the social revolution. This social pathol- 
ogy is examined by Stanley Greenhill of Edmonton in 
an article in Lancet (1: 1181, 1961) based on a talk 
to the Canadian Mental Health Association last winter. 
Apart from its role in lessening the significance of the 


‘ individual, industrialization has caused family upheav- 


als because of the frantic wish to experience some of 
the benefits of modern living while it lasts. The mar- 
ried woman’s participation in the grab for money has 
not helped family stability, and the shorter work week 
has created problems of the use of leisure. Statistics 
from industrialized countries reveal the existence of a 
constant mass of ill-defined sickness, reflecting the 
ever-increasing time lag between cultural change and 
technological adaptation. 

Greenhill points to the gradual dilution of the medi- 
cal profession with non-medical specialists, a process 
which is bound to increase as more and more collabor- 
ation occurs between workers in the behavioural 
sciences and doctors. The result should be a greater 
focusing of attention on the personal problems of the 
patient. 


MepicaL Honours 


Among the birthday honours announced in June 
there are a surgeon, a statistician and a personality in 
organized medicine. The surgeon, Prof. C. F. W. Illing- 
worth of Glasgow, is well known for his work on peptic 
ulcer and for his textbooks and other writings. The 
statistician is also well known to medical men every- 
where, for Prof. Bradford Hill, as the B. M. J. notes, 
“though not a medical man, has probably had as great 
an influence on the development of medical science, 
and indeed practice, as anyone else of his generation.” 
His work on the-design of clinical trials and assess- 
ment of the value of prophylactic and curative agents 
has done much to establish British reputation in this 
field. The third international figure is Dr. Guy Dain, 
who has rendered such faithful service to the British 
Medical Association and the General Medical Council 
over a long period. Dr. Dain, who is now 90 but does 
not really look it, started his battles in the field of 
medical insurance back in 1917, and was the Chairman 
of the Council of the B.M.A. during the critical years 
of 1943-1949. When he began his term of office, the 
Beveridge report on the future of social services had 
just appeared; when he retired, the National Health 
Service was established. 

In the same month, the British Medical Association 
itself honoured a distinguished doctor from abroad, 
when it invited Dr. Albert Schweitzer to join the small 
band of Foreign Corresponding Members of the Asso- 
ciation. In his charming letter of acceptance, Dr. 
Schweitzer expresses his happiness over the invitation 
and reveals himself as a constant reader of the B. M. J., 
through the medium of his English-speaking colleagues 
at Lambaréné. He now has five European doctors and 
15 European nurses in his hospital. 
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EPILerpsy AND DRIVING 


Much correspondence has been sparked off in the 
Lancet as the result of an article by Phemister (Lancet, 
1: 1276, 1961) describing a survey of the driving 
habits of 130 adult patients with epilepsy. Of 70 
women questioned, only one drives, having obtained 
her licence by replying untruthfully to the question on 
the application form “Do you suffer from epilepsy, or 
from sudden attacks of disabling giddiness or fainting?” 
The men were less scrupulous, for 27 out of 60 held 
or used valid driving licences. Of these, 16 filled in 
the application form falsely, sometimes justifying their 
action by saying that they did not “suffer” from epi- 
lepsy. Three others did the same, but asserted that 
they do not drive, and one filled in his form truthfully, 
and has had a medical examination and been given a 
licence, while two others filled in the application form 
correctly but got their licence without question. Two 
men actually drive without a licence, preferring the 
risk of incurring a small fine for doing this to the risk 
of telling lies on the form. Incidentally, it is possible 
for a lucky driver who never has an accident to drive 
for a lifetime in Britain without ever showing his 
licence to the police. 

Out of the whole sample, nobody admitted to having 
had an accident, and on this account the writer of the 
article suggests that there is no great cause for worry, 
though he admits that common sense would dictate 
that they stop driving. At present, in Britain all the 
doctor can do is to advise the patient to take this step. 

Correspondents have attacked the assumption that 
the patients in this series were telling the truth when 
they said that they had no accidents, and one points 
out that in one year the cause of a serious accident 
in Britain was listed as “illness, fatigue or physical 
defect” in 505 cases and as “intoxication” only in 402. 
Another notes the great difficulty in establishing the 
cause of a road accident as an epileptic fit. Patients 
may allow themselves to be convicted of dangerous 
driving rather than disclose that they have had a fit. 


Druc ADDICTION IN BRITAIN 


A government committee chaired by Sir Russell 
Brain reported this summer on the state of drug addic- 
tion in Britain, and stated that the number of addicts 
was still quite small, both in respect of older drugs 
such as morphine and of newer ones such as pethi- 
dine (meperidine). There seems no evidence that it is 
increasing, and doctors and nurses form a high propor- 
tion of the known population of addicts. Few British 
-doctors have any experience of the treatment of addic- 
tion because it is so rare, and the committee has been 
obliged to base its treatment suggestions on advice 
from the U.S.A. The committee emphasizes once more 
that the addict belongs in a hospital at first, and that 
the problem becomes acute when he is discharged 
from an institution under supervision. It also finds that 
“stabilized addicts”, i.e. addicts taking a regular dose 
of their favourite drug over a prolonged period without 
deterioration, do exist. Caution is enjoined in prescrib- 
ing for these people, and the doctor is advised to get 
a second opinion before starting the regular prescrip- 
tion of a dangerous drug beyond a period of over 
three months. ; 

The committee enquired into the use of the newer 
sedatives and analgesics. Between 1951 and 1959 the 
amount of barbiturates prescribed annually doubled, 
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and the sedatives and analgesics now account for 19% 
of all N.H.S. prescriptions. This is without counting 
the tranquillizers or the other possible drugs of addic- 
tion such as the stimulants amphetamine or phenme- 
trazine, for which over 5 million prescriptions were 
written in a recent year. No wonder that a practitioner 
wrote to the Brit. M. J. recently and complained of the 
pep pill merry-go-round, starting with a request for 
slimming tablets, then ending in an alternation of pep 
pills and sedatives. “Maybe,” says the writer, “it is 
pusillanimous to discourage anything which illuminates 
the highlights of a sometimes sombre world.” But he 
adds that it might be better medicine if we analyzed 
the true nature of this so-called treatment. 


THE VOICE OF THE JUNIOR MEMBER 


One of the constant worries in a professional organ- 
ization is how to attract the interest and support of 
the younger members. The B.M.A., well aware of this 
problem, held a Junior Members’ Forum in June to 
give the younger members the opportunity of saying 
publicly what they felt on current issues of medical 
politics, and also to give older members the opportun- 
ity of hearing these comments and communicating them 
to others. Addressing the Forum, Dr. Wand (Chairman 
of Council) said that some very senior members of 
the profession had been heard to say that they had no 
interest in politics; he felt, however, that the doctor of 
today must take an interest in politics, and that if he 
tried to cut himself off- from political thought he was 
doing something bad as a medical citizen. One of the 
most interesting parts of the ensuing debate was an 
exchange of views -on the subject of apathy towards 
B.M.A. affairs among young doctors. One speaker 
stressed once more that many young members simply 
joined the Association to get the Journal. Said the 
speaker, “In the eyes of the man who knows nothing 
about the B.M.A. what can he get for his membership 
besides the Journal that he cannot get as a non- 
member? The answer is obvious—nothing.” The non- 
member participated in any economic. advantages se- 
cured to the profession by the B.M.A. anyway, and 
many doctors had no idea of the many activities of 
their Association. The speaker felt that the choice 
between apathy and activity on behalf of the profession 
must be put before the medical student, and that the 
older members must approach the younger personally 
to tell them what the B.M.A. stood for. 

S. S. B. GrtpER 





PAGES OUT OF THE PAST: FROM THE 
JOURNAL OF FIFTY YEARS AGO 


Mere operative skill, as seen in amputations, excisions, 
and ligature of the larger arteries, was probably never of 
a higher order than in the days of Syme and Nelaton, and 
yet results were unexpectedly disappointing. It was Lister 
who showed that the inconstancy of results, the disappoint- 
ing failures, were due to the maleficent action of germs. It 
was he who cancelled suppuration as a factor in surgery. 
Our fathers looked with placid satisfaction on suppurating 
wounds and discoursed pleasantly of “laudable pus’. How 
far removed from the chagrin, mortification, and disquietude 
of mind of the surgeon of today who discovers suppuration 
in any wound he may have etek liam from “A Gener- 
ation of Surgery”, an address to the C.M.A. by John Stewart, 
M.B., Halifax, N.S., August 1909, Canad. M. A. J., 1: 790, 
1911. 
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LYMPHOSARCOMA OF THE THYMUS: 
ITS RELATION TO ACUTE LYMPHATIC 
LEUKEMIA 


A review of the records of the Royal Children’s 
Hospital, Melbourne, Australia, by Webster (M. J. 
Australia, 1: 582, 1961) showed that in a period of 45 
years acute leukemia occurred in 11 of 15 patients 
with lymphosarcoma of the thymus, in contrast with 
one of 30 patients with such tumours of which the 
sites of origin were in lymphoid tissues other than 
the thymus. 

Studies in cancer research have established the dom- 
inating role of the thymus in experimental leukemo- 
genesis and have shown an impressive degree of 
parallelism between the leukemia associated with malig- 
nant thymic lymphoma in children and that which 
occurs under experimental conditions in suitably con- 
ditioned leukemia-susceptible mice. 


From clinical and experimental evidence, it appears 
that an increase in thymic weight, determined by 
hyperplasia in response to stimulants and irritants, or 
by hormonal influences such as loss or reduction of 
thymolytic hormones ensuing on adrenal hypofunc- 
tion, favours the experimental induction of lymphoid 
tumours and concomitant leukemia, while thymectomy 
and thymolytic hormones prevent ‘their occurrence or 
promote their regression. 


CONCENTRATION OF ORALLY 
ADMINISTERED ERYTHROMYCIN AND 
TETRACYCLINE IN ISCHEMIC TISSUE 


Because no study had been made of the concentration 
of systemically administered antibiotic agents in tissue 
whose arterial circulation is impaired, Spittel et al. 
(Proc. Staff Meet. Mayo Clin., 36: 118, 1961) initiated 
studies designed to provide such data. The present 
study was undertaken to determine the concentration 
of erythromycin and tetracycline in ischemic tissue after 
oral administration of these agents. Levels of erythro- 
mycin and tetracycline were studied in the blood and 
tissue of 20 patients undergoing amputation of a lower 
limb because of arterial insufficiency. None of the 
patients were receiving any other antibiotic or chemo- 
therapeutic agent, and none had urinary obstruction. 

The dosage of erythromycin varied from 125 to 500 
mg., administered orally every six hours. The dosage 
of tetracycline was 500 mg. given orally every six hours 
in all but two patients who received 250 mg. orally 
every six hours. In all but two patients, the drug was 
administered for two or more days prior to amputation. 
Blood levels were measured two to six hours after the 
last dose of the antibiotic agent. 


Tissue from the distal and proximal ends of the 
amputated limbs was excised in the subsequent 30 to 
60 minutes. Whenever a delay was to occur between 
the collection of the material to be studied and the 
assay, the material was stored in the frozen state in 
a chamber refrigerated with solid carbon dioxide. Prior 
to refrigeration, the samples of blood were centrifuged 
under sterile conditions and the serum was collected. 
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Measurable or detectable levels of erythromycin were 
found in the serum and in tissue from the proximal 
portion of the ischemic limb in all 10 patients; de- 
tectable amounts of erythromycin were present in the 
tissue from the distal end in seven of the 10 patients. 
No constant relationship between the size of the dose 
and the serum or tissue levels was apparent, except that 
the two highest serum levels were found in patients 
receiving 500 mg. of erythromycin every six hours. 


*“Measurable levels of tetracycline were found in the 


serum and in tissue from the proximal portion of the 
limb in all 10 patients given this antibiotic agent; in 
addition, measurable levels of tetracycline were found 
in the tissue from the distal end in all but one patient. 
From the results of this study with orally administered 
erythromycin and tetracycline, it appears that these 
agents reach ischemic tissue in a majority of cases. 
The administration of erythromycin or tetracycline 
orally to patients with ischemic limbs that are infected 
with organisms susceptible to one of these agents can 
therefore be recommended. 


CHRONIC SUBDURAL HEMATOMA IN 
ADOLESCENCE AND EARLY 
ADULTHOOD 


In reviewing the histories of 80 patients diagnosed 
as having chronic subdural hematoma between 1938 
and 1960, Rahme and Green (J. A. M. A., 176: 424, 
1961) found 15 patients (19%) between the ages of 
5 and 40 years. Cases of subdural hematoma diagnosed 
beyond three weeks of the time of injury were classified 
as “chronic”. 

The most common cause of chronic subdural hema- 
toma was head injury, and the most common symptoms 
were headache and alteration in state of responsive- 
ness. Other physical findings included convulsions, 
papilledema, signs suggestive of minimal hemiparesis, 
occasional cranial nerve deficit, and lethargy. On skull 
roentgenogram, the pineal gland was visualized in 
only four patients, and was not displaced in any of 
these. In six patients electroencephalography was car- 
ried out but was of little assistance in diagnosis; in 
four patients pneumoencephalography was carried out 
and revealed a shift of the ventricular system in one 
case; in three patients carotid angiography was -carried 
out and was of diagnostic importance in each. Ven- 
triculography was the definitive diagnostic procedure 
in 11 of the 15 patients. 

Subdural hematoma was found and removed in 13 
of the 15 patients; in the other two cases the hema- 
tomas were calcified and the patients were not oper- 
ated upon because of a lack of symptoms related to 
this condition. One patient died postoperatively of 
complicating meningitis; the other patients all recov- 
ered without any detectable central nervous system 
deficit. 

This study stands in sharp contrast to the commonly 
expressed opinion of the infrequency of chronic sub- 
dural hematoma in childhood, adolescence, and early 
adulthood. The possibility of chronic subdural hema- 
toma should not be neglected in the differential diag- 
nosis of conditions in this age group. 


(Continued on advertising page 22) 
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THIRD WORLD CONGRESS OF 
PSYCHIATRY 


Some 3000 psychiatrists and 1000 workers from 
affiliated fields from 63 countries assembled in Mon- 
treal from June 4 to 10 to take part in the Third 
World Congress of Psychiatry. This meeting, spon- 
sored jointly by the Canadian Psychiatric Association 
and McGill University, demonstrated clearly the 
diversity of psychiatric interests. These extend beyond 
the boundaries of medicine into the realm of the 
social sciences and law, and even include political struc- 
tures. The tenor of discussions showed that the dele- 
gates felt the continuation of as close a relationship to 
medicine as possible. to be of great importance. 


THEMES 


The first full plenary session took place on Monday 
afternoon, June 5, with the enunciation of three themes 
to be taken up again and again from various points 
of view in the succeeding days. These were: pheno- 
menological, experimental, and theoretical aspects of 
psychiatry. 

First, Dr. H. C. Rumke (Utrecht, Holland) spoke 
from his deep clinical wisdom of phenomenology in the 
European sense of description, the necessary prede- 
cessor of classification. Phenomenology enables us to 
study the essence of behaving man. Since man is also 
the observer, and never free of bias, he studies from the 
prison of his personal frame of reference, and with 
that fallible instrument, language. The results obtained 
by multiple observers may obviously be conflicting, and 
the doctor who knows himself may avoid pitfalls by 
recognizing his own reactions to the patient in terms 
of preference or prejudice. 


The second major theme, experimental psychiatry, 
was dealt with by Dr. Jules H. Masserman (Chicago). 
This was an extraordinarily comprehensive survey 
ranging from the basic biological to the philosophical. 
In it he stressed that man’s anxiety was due to three 
dreads: abhorrence of physical injury and death, un- 
certainty of his human alliances, and the threat of his 
cosmic trivialty. To combat these he developed 
science and technology, social compacts and religious 
and philosophical systems. Treatment combines ll 
these features. In examining experimental studies in 
‘these areas, he considered most organic, chemical and 
constitutional studies inadequate. Innate response ten- 
dencies and early developmental experiences he saw 
confirmed in humans by the evidence of Spitz, Bowlby, 
and Goldfarb. A good psychiatrist, he felt, should be 


a learned scientist and “ordained wizard”. 


The third theme, theories in psychiatry, was dis- 
cussed in scholarly fashion by Dr. Henri Ey (Paris). 
He emphasized that psychiatry must be founded on 
clinical study if it is not to become an abstraction, 
but theory, he said, was at the basis of clinical con- 
cepts. Though related to and indebted to the social 
sciences, psychiatry must retain its own identity. Men- 
tal illness may be defined in various ways, as: (1) 
clinical organic entities, (2) a group of symptoms 
based on organic pathology, (3) variations in adapta- 
tion and (4) the result of a regressive process of 


disorganization of the, psychic being. Point 4, he felt, 
gave mental illness an anthropometric and existential 
significance. In his organo-dynamic theory, dis- 
organization of the psychological structures, he felt, 
was the key to mental illness, as it is thought of as an 
evolving, structurally organizing agent by workers like 
Magoun. This theory implies that organic changes 
produce psychiatric symptoms by way of a disorgani- 
zation of psychological structures. This bridging of the 
organic-clinical gap also ties psychiatric aberration 
into line with Piaget’s view of it as a maturational 
deviation of the nervous system. 


ACADEMIC LECTURES 


Two academic lectures were given by distinguished 
scientists in fields adjacent to psychiatry. The first, 
delivered as the initial scientific contribution on the 
opening day, concerned the subject of child develop- 
ment and was presented by Professor Jean Piaget of 
Geneva. He emphasized that sensorimotor stage 
transformations, such as time, space, causality and 
object, were important to all knowledge. In the de- 
velopment of the child, he indicated that there is a 
progressive decentralization concerning affect, with a 
gradual change from a narcissistic relationship to a 
more permanent relationship to object. This is a 
process, he said, which is similar to that described by 
psychoanalysts as a‘result of therapy. He described the 
age of 7 to 8 as the time at which one might recognize 
a system bearing the operative signs of intelligence, 
but not until the age of 11 or 12 does the develop- 
ment of adult logic appear. Whether the reverse pro- 
cess occurs successively in senile deterioration remains 
to be seen. While Piaget’s studies were essentially 
clinical and dealt with the developing mind, those of 
Dr. H. W. Magoun (Los Angeles) concerned the 
properties of the central nervous system which mediate 
the processes involved in both higher and lower 
activity. Dr. Magoun titled his lecture “Internal In- 
hibition”, which he said occurs when the grey matter 
fails to react to signals. The net result is sleep which 
is either total or partial. Magoun traced the develop- 
ment of anatomists’ and neurophysiologists’ efforts, 
first with crude tools and later with very refined 
electrical techniques, in their definition of the path- 
ways for transmission of inhibitions in the brain and 
hence to the body. The older parts of the brain con- 
tain the beginnings of the great central pathway which 
diffuses through the brain from the thalamus to the 
hypothalamus to the cortex and by relays throughout 
the body. These systems, the ascending reticular sys- 
tem and the rhinencephalon, are of great current in- 
terest as emphasized also by the plenary session paper 
of the neurophysiologist Dr. C. H. Sawyer and as 
brought out in discussion by Dr. W. C. Young with 
reference to psychoendocrinology and by Dr. Jan 
Frank in his discussion of empathy. 


SCIENTIFIC CREATIVITY 


A special session on the topic of scientific creativity 
took place on Wednesday, June 7, at the McGill Uni- 
versity Currie Gymnasium, chaired by Dean D. L. 
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Thomson, with his particular mixture of incomparable 
wit and scholarship. This symposium boasted three 
Nobel laureates as discussants. 

The first speaker, Dr. A. Szent-Gydérgyi, dealt 
vigorously and informally with the topic. He felt that 
creative geniuses needed a special, favourable environ- 
ment, and he was definite in his belief that misplaced 
ideas about democracy currently hamper the develop- 
ment of outstanding creativity. He stated that en- 
deavours to make all people equal were quite out of 
keeping with nature’s laws and he suggested that if we 
invested half as much money on the talented children 
as has been spent on the retarded, leadership would 
not be so scarce today. He also emphasized that creati- 
vity cannot be replaced by numbers or quality by 
quantity. He commented on his own compulsion to 
solve problems and his happiness in endeavouring to 
do so. Such motives as vanity and wish for recognition 
and to be useful or for financial success might be 
secondary motives only. Research essentially demands 
people of some considerable egotism because they seek 
their own pleasure and satisfaction in the solution of 
problems they pose themselves. He felt that the search 
for truth was not so important as the search for new 
truths, and posing the problem properly is already 
half the work. The right way of doing research, he 
declared, was that in accord with one’s own personality. 

The vigour, energy, and enthusiasm of this eminent 
man was contrasted strongly with the ascetic appear- 
ance and restrained delivery of the no less devoted 
neurophysiologist Lord Adrian (Cambridge). In mea- 
sured terms, he emphasized the tremendous pains and 
patience necessary to the scientist. He insisted that 
too much respect for authority was likely to hamper 
the scientist. He also laid stress on the development 
of methods and this was of particular significance in 
his own field where the utilization of electronic tech- 
niques in neurophysiology had made progress possible. 
He further pointed out that biological material, com- 
posed of complicated molecules reacting in a com- 
plicated environment, was more difficult to work with 
than the more static materials of physics and chemistry. 
He also stated that, in the realm of human behaviour, 
science has to continue to be creative. There is a 
necessity to understand how society is organized, and 
observation and experiment are essential to the social 
scientists. 

The third and final speaker in this stimulating 
evening was Dr. Linus Pauling of Pasadena, Cali- 
fornia, who shortly abandoned his script and talked of 
organic chemistry with a lucidity which many would 
have relished in their undergraduate days. He gave a 
vivid demonstration of the enthusiasm of the scientist, 
and spoke in simple terms of his elucidation of the 
problem of the abnormal hemoglobin in sickle-cell 
anemia. He said that he used to tell his students that 
the only way to have good ideas was to have a lot of 
them and discard the bad ones. He also spoke of his 
new molecular theory of anesthesia which has sub- 
sequently appeared in Science. In his wide-ranging 
talk, he demonstrated how a knowledgeable scientist, 
a specialist in one field, may find his interests and 
activities excitingly engaged in other fields. 


THe COMMUNITY AND MENTAL ILLNESS 


The need to integrate psychiatric services into the 
community was stressed by MacMillan (Nottingham). 
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He urged the need for home visiting by psychiatrists 
and social workers and the importance of domiciliary 
care. He felt that the psychiatrist and social worker 
who first saw the patient outside the hospital should 
continue in attendance after the patient’s admission 
to hospital, to ensure continuity of care. While large 
mental hospitals still constitute the largest proportion 
of beds in any one locale for those severely mentally 
ill, the development of psychiatric wings within 
general hospitals has influenced the attitude to mental 
illness and made it possible for many patients who 
would not otherwise consider entering a large institu- 
tion to receive expert care. The importance of the 
general hospital psychiatric unit in a community was 
stressed in a number of papers. In many places, these 
are amplified by day care centres and even night care 
centres which take care of many ambulant patients 
who would otherwise not receive attention. The 
Honourable Walter MacLay (England) envisaged more 
and more psychiatric work being done in general 
hospitals and looked forward to the day when large 
mental hospitals would be abolished. Meanwhile, as 
Freudenberg (England) pointed out, there is a great 
deal to be done towards improving the organization 
of the larger units for diagnosis and treatment, for 
example. The place of the occupational therapist has 
come to be something more than that of a person who 
sees that the patient’s time is occupied in basket- 
weaving. The internal organization of a large hospital, 
he pointed out, was of importance so that patients 
could transfer from one area to another according to 
their needs. Greenblatt (Boston) made some original 
comments on the meaning of the bed to the patient. 
He pointed out that its original meaning was “grave” 
and that if used improperly, it meant physical and 
psychological immobilization. There must be sufficient 
activity in order to make the patient adapt and show 
a positive reaction. Rappaport, of the same city, gave 
his views as a research social scientist concerned in 
moulding the community of the future. He did not 
believe in treating the hospital as a static situation. 
There are plenty of publications extant to indicate the 
important role which the social scientists may play in 
helping the psychiatrists understand the nuances of the 
milieu in which they operate. 

A variation on the customary milieu, namely the 
therapeutic community, is associated with the name of 
Dr. Maxwell Jones, formerly of England and now of 
Oregon. He conducted a panel discussion on this topic 
which met with much enthusiasm, and it was pointed 
out that the boundaries of the therapeutic community 
reached out into the society and that communication 
was of absolute importance for healthy functioning. 
The necessity for the redefining of concepts, functions, 
status, and the continued training of personnel was of 
signal importance. 

A panel, chaired by Dr. Robert Felix (Washington), 
dealt with national psychiatric programs. These are of 
tremendous import for undeveloped countries, as well 
as the more sophisticated, though problems obviously 
differ. Transcultural psychiatry occupied several other 
sessions, including a panel under Dr. Alexander Leigh- 
ton (New York). This topic obviously ties in closely 
with that of programs for newly developed countries 
and excited much interest. 
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TEACHING, TRAINING AND STUDENT CARE 


A number of sessions dealt with teaching, training, 
and the understanding of students. Margolin (Denver) 
pointed out that the very progress and success of 
medicine in diminishing epidemics and acute illnesses 
and infant mortality led to the highlighting of chroni- 
city and old age. This heralded the necessity for think- 
ing of a renewed need for humanism and a changed 
concept of the role of the physician. He felt that, at 
present, the medical schools still trained the students 
to cope with many diseases that they will never see. 
He suggested that there might be three grades of prac- 
titioner, reserving for those with a particular interest 
in research the extensive scientific background, some 
of which is now being given to those who will neither 
need nor use it. By a greater definition of roles, more 
prestige could be accorded the workers in fields like 
geriatrics. He felt that there was a danger that, unless 
some redefinition of roles occurred, psychiatrists might 
have to move away from medicine and identify with 
a new hominocentric medicine, obviously to the detri- 
ment of patients and profession. An attempt to solve 
this problem is the endeavour to train students for 
the practice of comprehensive medicine. This concept 
was advanced by a number of people, including Sisler 
(Winnipeg), at the Congress, but it is not yet certain 
what comprehensive medicine is, though to some ex- 
tent it has emerged from those interested in psychoso- 
matic medicine, which was discussed in a panel chaired 
by Dr. C. A. Seguin (Peru). Some feel that the medical 
student should be put in close touch with families 
during his training. Sparer (Tennessee) felt that 
this was the place to learn about health and disease 
because of the profound interaction going on there 
with respect to psychological, economic, and cultural 
factors. Although this may look like a return to the 
way of life of the general practitioner of former times, 
it is more complicated, for urban society today is 
much more complex and all available social and psy- 
chological concepts must be utilized in order to solve 
the involved problems that are part of society’s ills. 


A good deal of attention was devoted to the problems 


of students, including a plenary session paper by 


Funkenstein (Boston) and half a dozen others in the 
special section of the program. These indicated in- 
creased concern for the mental health of medical and 
other students and its relationship to academic progress 
as well as to the outlook of students and their develop- 
ment in relationship to parental attitudes. The 
consensus was that the incidence of emotional dis- 
turbance in various student bodies was of the order of 
15%. This is a problem which is of real concern to 
administrators as well as to those directly responsible 
for the health of the student. Centres which have set 
up student mental health programs can find not only 
therapeutic opportunities but a great deal of matter 
of fundamental importance to the business of learning 
and personality development. Yale University, of course, 
has had a service of this sort for many years and 
Harvard for quite a few. The English have shown 
considerable enterprise in this area of recent years, but 
Canadian universities have lagged sadly behind until 
recently, when McGill instituted such a unit designed 
to conduct a concerted investigation of emotional dis- 
turbances in medical, students; this was described in 
another report to the Congress. 
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Training in psychiatry at the postgraduate level was 
taken up in a panel devoted to this topic. It was ap- 
parent that there was at present no consensus as to 
the most effective and appropriate form of training, 
but a number of principles are beginning to emerge. 
The psychoanalytic approach occupied a place of con- 
siderable importance in most of the programs discussed, 
but its level of emphasis varies from centre to centre. 
It would appear that it is considered of more im- 
portance in North America than in Europe for various 
reasons, some of which have been discussed recently 
in a book on European psychiatry by Bellak. Psychia- 
trists, however, should not be distressed by the lack of 
unanimity in their teaching, theory or practice, because 
medical schools in general, and some in particular, 
seem to be going through a phase of questioning pre- 
sent curricula and undertaking a reconceptualization of 
the importance of different subjects taught and the 
manner in which they should be integrated. In this 


process psychiatry seems to be assuming a more promi- 
nent place. 


Classification in psychiatry has been of more recent 
history and of greater complexity than in medicine. 
This has been in part due to the absence of recogniz- 
able etiological factors and the somewhat more diffuse 
nature of the syndromes encountered. Stengel (Shef- 
field, England) felt that the discarding of all nosology 
was a retrograde step which would impair description, 
research, and communication. He felt that there should 
be a_ distinction ‘between three things, namely, 
classification, nomenclature, and diagnosis. The fact 
that few psychiatrists agree on the evaluation of illness 
in the same way makes any international endeavour 
at standardization impossible. With the current invasion 
of the psychiatric field by individual workers from the 
basic sciences, there is the development of new cate- 
gories, often made without the assistance of psy- 
chiatrists, so the situation looks as if it will become 
worse before it becomes better. 


CHILD AND FAMILY 


Papers dealing with child and family problems at- 
tracted much attention reflecting the accession of 
interest in these areas. Cameron (England) described 
a clarifying attempt to set up a more rational system 
of diagnosis in children, enumerating three categories: 
(1) developmental, (2) reactive and (3) individual. 
Scott (Montreal) described the study and teaching of 
observations on infants. Leonhard (Berlin) spoke of 
enuresis and writing difficulties. Langfelt (Oslo) re- 
ported on what he calls the erotic jealousy syndrome 
and indicated that, as a theme, jealousy was pervasive 
throughout the entire psychiatric field. Marital prob- 
lems of middle age, a neglected group, was dealt with 
sensitively and sensibly by Prados (Montreal). The 
panel on family psychiatry, chaired by N. W. Acker- 
man (New York), had an overflow audience, attracted 
ngt only by the topic but by his showing of a film on 
therapy. 


GERIATRICS 


The increase in longevity prevalent in so many 
countries has its attendant problems, particularly in 
urban communities of the West. Mental hospital ad- 
missions do not necessarily reflect the problems of the 
community according to Kay (Newcastle). Loneliness 
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may be an outstanding complaint. Diagnosis is im- 
portant, he insisted, as organic brain syndromes have 
a low two-year survival rate compared with those ex- 
periencing effective and paraphrenic psychoses. The 
jiatter have a life expectancy a little less than the non- 
psychotic population. In his study with Roth, one-third 
of oldsters had a psychiatric disturbance. Kral (Mon- 
treal) showed that many well-preserved old people 
had no memory deficit, but psychological testing re- 
vealed defects in others who had compensated socially. 
Concurrent diseases, such as diabetes and hypertension, 
were lower in incidence than in the healthy group. In 
some countries, Surya (India) said, malnutrition, de- 
bilitating disease and the stress of longer working hours 
led to the earlier onset of disability, so that absolute 
age cannot be taken as a criterion for withdrawal from 
productive work. In lower class families, the burden 
of an extra unproductive mouth may be extremely 
serious, he pointed out. This is also true in more 
prosperous urban communities. The disillusionment 
which accompanies old age was discussed by Goldfarb 
(New York). This is most frequently denied in old 
people talking together, but their repressed hostility 
and anger seeks an outlet for safe expression. Investi- 
gation has shown a surprising continuation of plasticity 
of personality with proper understanding and guidance. 


PsYCHOPHARMACOLOGY 


This topical subject proved vastly popular. The ap- 
proach was novel and effective, in that six subsections 
convened in the afternoon to discuss the individual 
contributions of the morning. Professor Jean Delay 
(Paris), who chaired the main panel in the morning, 
spoke of the inadequacy of chemical structure as a 
basis for classification of the phenotropic drugs and 
emphasized the value of observing the effects upon 
behaviour. Deniker (Paris) favoured the study of side 
effects as a clue to fathoming the mode of action of 
these drugs. Brill (New_York) reported statistics from 
New York State indicating an increased discharge rate 
since 1955. There was concurrently a decreased number 
of incidents in which restraint was needed. The number 
of chronic patients in hospital has declined, which 
indicates that older classical pictures, particularly in 
schizophrenia, are possibly less fundamental than 
formerly believed. Greenblatt (Boston) reported a study 
in which one-half of a group of patients drawn from 
mental hospitals received intensive social therapy along 
with drugs. The beneficial effect of this added treat- 
ment was only apparent after 18 months had elapsed 
when it was observed that the socially treated group 
showed continued improvement. Lehmann (Montreal) 
spoke of drug screening and named three points to be 
noted in estimating drug action: (1) arousal, (2) inte- 
gration and (3) affect. He spoke of the effect of drugs 
on forms other than the animal kingdom and also of the 
expectation that chemists will forecast the activity of 
psychotropic drugs on the basis of electron characteris- 
tics. Kuhn (Switzerland) insisted that data from pa- 
tients as well as from observation on the patients was 
of importance. This was of significance, particularly 
to depression, where a sedative may relieve agitation 
as far as the external world is concerned, but makes 
the patient feel worse. He also emphasized the dif- 
ference in the effect of drugs on schizophrenics versus 
depressives. In the former, although there may be great 
improvement, a residual delusional system may persist, 
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whereas in the latter, there is a return to the capacity 
for pleasure and a relief from fatigue. Imipramine, 
while effective in many, may lose its capacity to relieve 
repeated bouts of depression. Then fever therapy or 
concurrent electroshock may help. 

In addition to these panels, one of the effects of 
psychopharmacological agents on EEG changes was 
considered in a session chaired by Fink (New York). 
The group of participating experts from many countries 
seemed to agree that much information could be 
obtained by this type of study and much more may 
yet be revealed about the actual target symptom action 


of drugs investigated by this technique. 


PsyYCHOANALYSIS 


Participation by psychoanalysts covered a_ broad 
spectrum of topics, in addition to the two designated 
sessions, where their point ‘of view and technique had 
special pertinence. Such was the study of Ostow (New 
York) on the use of drugs as an adjuvant in analytic 
investigation. In the panel discussion devoted to the 
place of psychoanalysis in psychiatric training, teaching, 
and research, chaired by van der Leeuw (Amsterdam), 
it was pointed out that the interdisciplinary cross- 
fertilization of psychoanalysis with other sciences is 
fruitful. The necessity of instilling students with a 
sound knowledge about transference was emphasized. 
There was no consensus as to the appropriate period 
in the student’s career at which psychoanalysis should 
be taught. Stengel felt that there was no need for 
conflict between psychoanalysis and an organic orienta- 
tion. Kubie (Towson, Maryland) dealt with the prob- 
lem of testing some of the assumptions of psychoanaly- 
sis with incisive clarity. Several references in papers 
by the Russian psychiatrists imply that psychoanalysis 
is contrary to Pavlovian concepts and therefore in- 
admissible. As indicated later, it is possible to make 
a case for similarities. In the section on the general 
program, Schiffer (Toronto) spelled out in detail the 
intricacies of that fascinating yet obscure phenomenon, 
the conversion symptom. The current interest in identity 
was dealt with by Foy (Washington) in his discussion 
of van Gogh. 


DEPRESSION 


The renewed interest in this topic in the past few 
years indicates that it is a much more widespread and 
obscure phenomenon than would have been thought 
some time ago by restricting consideration to classical 
pictures. Many psychosomatic conditions improve with 
the antidepressants, as indicated by Kaplan (Cincin- 
nati), who stated that symptoms such as asthma, 
amenorrhea, etc., may be considered at least in some 
instances as depressive equivalents. Swift (London, 
England) described investigations of various physio- 
logical parameters of depressed patients with respect 
to diurnal rhythm. In the psychoneurotic group, diurnal 
rhythm was like that of normals, whereas in endogenous 
depressions it tended to be reversed, associated with 
disturbance of sleep rhythm. Busfield (Boston) re- 
ported in an elegantly simple and incisive investigation 
that a significant reduction in salivation rate occurred 
in endogenous depression. The simplicity of the tech- 
nique, namely the weighing of dental cotton rolls 
placed in the mouth for two minutes, permits what is 
an old observation to be utilized with a minimum 
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amount of trouble. Grinker (Chicago) singled out five 
factors in a study of depression as regards feelings 
and concern, and nine regarding current behaviour. 
He found four factor patterns that could be used for 
correlation with other data such as personality, onset 
and outcome. Ironside (Rochester, New York) used 
hypnotic suggestions to produce artificial depressions 
of short duration in normals. Responses were strikingly 
like those encountered in naturally occurring depres- 
sions. Many other interesting papers were given in 
this field, such as those of Sainz (March, New York), 
Degkwitz (Frankfurt, Germany), Freeman (Harding, 
Massachusetts), Crépeau (Montreal), Angst (Zurich) 
and Flach (New York). 


ExPERIMENTAL REPORTS 


Certain experimental reports at the Congress lend 
themselves more readily to epitomization than others. 
Amongst the many | interesting and well-controlled 
studies of great popular as well as scientific interest, 
the following may be mentioned. Mirsky (Pittsburgh) 
described a carefully controlled study of the communi- 
cation of affect in monkeys isolated from each other 
and in whom the expression of fear in anticipation of 
a danger signal was transferred by means of a closed 
T.V. circuit to the other who operated the response 
bar. This breaks new ground in the understanding of 
communication of affect which people engage in daily 
at conscious and unconscious levels. A second exciting 
report was presented by Dr. Lee Salk (New York), 
who showed that newborn infants exposed to a normal 
heartbeat sound of 72 paired beats per minute gained 
weight faster and cried less. This type of stimulus also 
could be shown to have a tranquillizing effect in older 
children, hastening the onset of sleep. Straker (Mon- 
treal) investigated 38 Cesarean-born adults and found 
a difference in their reaction to stress in that they had 
many fewer somatic symptoms than two other groups 
with whom they were compared. Papers on progress 
in genetic studies in psychiatry were given by Kallmann 
(New York), Kolb (New York) and Pilot (New 
Haven). The impressive developments concerning the 
monitoring of dreams by electroencephalographic study 
were discussed in a panel chaired by Dr. Nathaniel 
Kleitman (Santa Monica, California) whose classical 
studies on sleep cover several decades. 

The many pertinent and erudite papers on bio- 
chemical studies in psychiatry lend themselves less well 


to epitomization. Much more that is relevant will yet 
be heard from this type of study. 


Points OF VIEW 


The topic of existential psychiatry which has long 
occupied the attention of many of the most eminent 
European psychiatrists is now beginning to attract some 
of the more philosophically minded in North America. 
Wiseman (Boston) and Figlioli (Newfoundland) gave 
papers on aspects of existential psychiatry which Nelson 
(New York) criticized vigorously. Bassin (U.S.S.R.) 
spoke of the incompatibility of Pavlovian psychiatry 
with psychoanalysis. He was followed immediately on 
the program by Bridger (New York) who emphasized 
the similarities between the two systems. Snezhnevsky 
(U.S.S.R.) said at a press conference that they had 
been much influenced by the experimental work of 
Magoun and of Selye, but it seems, as Bassin indicated, 
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that they dismiss psychoanalytic ideas as unscientific. 
Psychotherapy they use, usually with drugs, but empha- 
size that all disorders should be handled at a rational 
and conscious level. Most of their reports are optimistic 
regarding the incidence of neurosis, alcoholism and the 
morbidity rate in the general population. As elsewhere, 
their biggest single problem is schizophrenia. 


FiLMs 


A popular and well-attended continuous session was 
the showing of films which went on throughout the 
week. Some 26 were shown in all, and most of these 
were run for a second time. They demonstrated various 
aspects of clinical and experimental psychiatry in a 
vivid and convincing fashion. Future congresses will 
doubtless take the cue from the success of this form 
of communication. 


SUMMARY 


Any attempt to make an adequate coverage of an 
event of this size at which some 586 papers were 
presented and some 365 hours of official talking took 
place can hardly be achieved in a short communication. 
An account of important communications by bio- 
chemists and other scientists has, of necessity, been 
omitted. There was, perhaps, a surfeit of simultaneous 
sessions, making the choice for those with multiple 
interests somewhat difficult. The diversity of topics, 
on the whole, seemed to meet the needs and wishes of 
those attending the Congress. The emergence at the 
end of the Congress of a new World Psychiatric As- 
sociation, which was set up as a consequence of de- 
liberations at this Congress, was a fitting climax to the 
meeting. The officers of the new Association are ap- 
propriately those actively associated with past Congress 
activities, with Dr. D. E. Can:eron (Montreal) Presi- 
dent, Dr. Henri Ey (Paris) Secretary, and Dr. P. 
Sivadon (Paris) Treasurer. The headquarters are to 
be set up at Geneva. 


*The writer wishes to express his profound appreciation 
of the tremendous help in the arrangement and running of 
the program by Drs. Aufreiter, Azima, Boag, Doust, Edgell, 
Epstein, Hisey, Kral, Laurin, Lehmann, and Roper. A 
special accolade is warranted for Dr. H. E. Lehmann 
whose multilingual familiarity with the psychiatric literature 
and research resulted in a unique contribution. 

R. A. CLEGHoRN, M.D. 
Allan Memorial Institute of Psychiatry, 
McGill University, 
and the Royal Victoria Hospital, Montreal 





DIVISIONAL MEETINGS OF THE 
CANADIAN MEDICAL ASSOCIATION, 1961 


Alberta Division: Macdonald Hotel, Edmonton, September 
25-28. 


British Columbia Division: Kamloops, B.C., October 2-6. 
Manitoba Division: Royal Alexandra Hotel, Winnipeg, 
October 10-13. 


Saskatchewan Division: Saskatoon, October 16-20. 





510 CoLLEGE OF GENERAL PRACTICE 





Canad. M. A. J. 
Aug. 26, 1961, vol. 85 


GENERAL PRACTICE 


MEDICAL TAPE RECORDINGS 


giICINA e AFTER ONE year of operation, the 

> G, Committee on Medical Tape Re- 

2 %, cordings reports considerable suc- 
& M G 2 cess in the building of its library. 
3 A, = A total of 77 lectures in French 
Vv %, “ é and English have been completed 
C4 Nee” and are available for distribution, 


upon request, to members of the 
College. 

Dr. A. K. Carter, committee chairman, points out 
that the majority of the nearly 500 recordings sent out 
to date have gone to doctors in the smaller centres 
who find it relatively difficult to get away from their 
practices to attend postgraduate courses. The commit- 
tee is disappointed, however, that relatively fewer re- 
quests have been received for recordings in French. 

The committee has contacted all Canadian manufac- 
turers of tape recorders, and details of special discounts 
on machine purchases may be outlined in their adver- 
tisements in coming editions of the Journal. Simple and 
inexpensive machines are recommended, inasmuch as 
all that is required to play selections from the library 
is a recorder that will play back at a rate of 3% in. 
per sec. Once purchased, the tape recorder will prove 
to have numerous other uses in the doctor’s home and 
office. 

There are many reasons why utilization of this 
library will prove beneficial. A doctor can choose his 
topic; he will be assured of a good-quality lecture by 
an authority in his field; he will hear the lecture in 
the lecturer’s own voice, in private, and without dis- 
traction; he may replay the lecture until all desired 
information has been gleaned. In addition, utilization 
of the library is a valuablé method of making up study 
time to maintain membership in the College. 

Recordings are being used, to some extent, by 
smaller hospital departmental and general staff meet- 
ings; for intern training programs, particularly in hos- 
pitals having general practice residencies; and by mem- 
bers of the College of General Practitioners of Great 
Britain. 

The committee is actively working, with the aid of 
corresponding members in all major centres in Canada, 
to assemble a more comprehensive library. A number 
of prominent teaching faculty members are aware of 
the library development, and many are eager to submit 
recordings. 

A list of recently completed tapes follows. It is sug- 
gested that the page containing the list be torn out and 
added to the library catalogue mailed to all College 
members some months ago. Other new additions to the 
library will be carried in the Journal periodically. 

The committee chairman reports that Mr. Gordon 
Gray and his staff at John Wyeth & Brother have been 
generous in both financial support and in the work of 
preparing master tapes. A member of the company 
staff, Mr. Richard Petley, acts as custodian of the 
library. 


THE LIBRARY OF MEDICAL TAPE RECORDINGS 
Supplement No. 1 to List No. 1 


E.E.N.T. 
E-2 “Injuries to the Eyes”—27 minutes. 


Drs. Douglas K. Murray, Cert. Ophth., and Claude F. 
Keays, Cert. Ophth., Ophthalmology and Otology, Vic- 
toria General and Halifax Children’s Hospitals; Dem- 

. onstrator, Ophthalmology and Otology, Dalhousie Uni- 
versity, Halifax, N.S. 


E-3 “Retinal Detachment”—18 minutes. 
Dr. Donald L. Rees, Cert. Ophth., Staff, University of 
Alberta Hospital, Edmonton. 

E-4 “Glaucoma”—21 minutes. 


Dr. Thomas A. S. Boyd, F.R.C.S.(Eng.), Cert. Ophth., 
Associate Professor of Ophthalmology, University of 
Alberta, Edmonton. 


E-5 “Differential Diagnosis of the Red Eye”’—20 minutes. 


Dr. J. Winston Duggan, F.A.C.S., F.R.C.S.[C], Cert. 
Ophth., Assistant Professor of Ophthalmology, Univer- 
sity of Alberta, Edmonton. 


MEDICINE 


M-13 “Diseases of the Internal Carotid Artery, Diagnosis 
and Management”—18 minutes. 


Dr. William P. McInnis, Neurologist, Victoria Hospital, 
and Lecturer in Neurology, University of Western On- 
tario, London. 


M-14 “Viruses in General Practice”—21 minutes. 


Dr. Andrew J. Rhodes, F.R.C.P.( Edin.), F.R.C.S., Cert. 
Bact., Head, Department of Microbiology, and Associate 
Professor of Pediatrics, University of Toronto. 


_M-15 “Overnutrition”—30 minutes. 


Dr. William A. Cochrane, D.A.B.P., F.R.C.P.[C], Cert. 
Paed., Associate Professor of Pediatrics, University of 
Toronto. 


M-16 “Cystic Fibrosis of the Pancreas”—28 minutes. 


Dr. William A. Cochrane, D.A.B.P., F.R.C.P.[C], Cert. 
Paed., Associate Professor of Pediatrics, Dalhousie Uni- 
versity, Halifax, N.S. 


M-17 “Sarcoidosis”—20 minutes. 


Dr. Robert L. Aikens, F.C.C.P., F.R.C.P.[C], Cert. 
Int. Med., Consultant (Medicine), Camp Hill Veterans 
Hospital, and Assistant Professor of Medicine, Dalhousie 
University; and Dr. Arthur W. Titus, M.C.G.P., Halifax 
Infirmary, Halifax, N.S. 


M-18 “The Management of Thrombo-Embolic Problems” 
—31 minutes. 


Dr. Wilfred G. Bigelow, F.R.C.S.[C], Cert. Gen Surg., 
Senior Surgeon, Toronto General Hospital, and Assistant 
Professor of Surgery, University of Toronto. 


M-19 “Investigation and General Management of Respira- 
tory Allergy”—25 minutes. 


Dr. Eldon L. C. Muttitt, A.M.C.C.A., Cert. Int. Med., 
Senior Staff, Regina General and Grey Nuns’ Hospitals, 
Regina. 
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M-20 “The So-Called Whip Lash Injury’—19 minutes. 
Dr. Borden Bachynski, D.A.B.O.S., F.A.C.S., F.A.A.O.S., 
F.R.C.S.(C], Cert. Orth. Surg., Senior Consulting Ortho- 
pedic Surgeon, Regina General and Grey Nuns’ Hos- 
pitals, Regina. 


M-21 “Multiple Myeloma”—19 minutes. 


Dr. Ronald D. Drysdale, F.R.C.P.[C], Cert. Int. Med., 
Prince Edward Island Hospital, Charlottetown. 


M-22 “Pulmonary Hypertension”—29 minutes. 


Dr. Joseph C. Sinnott, F.R.C:P.[C], D.I.M., Cert. Int. 
Med., Charlottetown, P.E.I. 


OBSTETRICS—GYNECOLOGY 


OG-4 “Difficult Labour”—23 minutes. 
Dr. Harold B. Atlee, F.A.C.0.G., F.I.C.S., F.R.C.S. 
(Ed.) and [Cl], Cert. Obst. Gyn., Victoria General 
Hospital and Department of Obstetrics and Gynecology, 
Dalhousie University, Halifax. 


OBITUARIES 
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PEDIATRICS 


P-4 “Convulsive Disorders in Children”—38 minutes. 
Dr. Henry G. Dunn, M.R.C.P.(Lond.), D.C.H., Cert. 
Paed., Assistant Professor of Pediatrics, University of 
British Columbia, Vancouver. 


P-5 “Neonatal Infections”—16 minutes. 


Dr. K. Ross Parker, Prince Edward Island Hospital, 
Charlottetown. 


PSYCHIATRY 


PSY-7 “Outline of Mental Retardation”—28 minutes, 


Dr. Donald E. Zarfas, Cert. Psy., Superintendent, 
Psychiatric Research Institute for Children, and Lecturer 
in Psychiatry, University of Western Ontario, London. 


PSY-8 “Positive Diagnosis of a Neurosis”’—20 minutes. 
Dr. David E. Rodger, F.A.C.P., M.R.C.P.(Lond.), 


F.R.C.P.[C], Cert. Int. Med., Head of Medicine, Regina 
General Hospital, Regina. 





DR. STUART M. FISHER, 73, former lecturer in 
medicine at the University of Western Ontario, died 
July 15 at his home in London, Ont. Born and 
educated in London, Dr. Fisher graduated from the 
University of Western Ontario Medical School in 
1909. After interning in London and Kingston hos- 
pitals he studied in Edinburgh and London, England, 
where he worked with Sir Frederick Mott. 

During World War I, Dr. Fisher helped to organize 
the first Ontario Government hospital in Orpington, 
England. He worked there until the end of the war. 


He had been a neurologist at the Westminster Hos- 
pital and consultant at the Beck Memorial Sanatorium, 
chief of St. Joseph Hospital’s medical staff and a mem- 
ber of the Victoria Hospital staff in London, Ont. 

He is survived by his widow, one daughter and a 
son, Dr. Charles F. S. Fisher of London. 


DR. ARTHUR E. LUNDON, 68, Montreal otolaryn- 
gologist and military man, died there on July 13. Dr. 
Lundon graduated from McGill University Medical 
School in 1914 and the following year enlisted with 
the Royal Army Medical Corps. He served overseas 
during World War I for two years. 

After demobilization, he served as medical director 
with the Department of Soldiers Civil Re-establish- 
ment in Quebec Province for five years. During this 
time he was appointed to the staff of the Montreal 
General Hospital and in 1922 received the McGill 
University public health diploma. 

In 1924 he went to Vienna and Budapest where he 
did postgraduate work in otolaryngology. After his 
return to Montreal he opened his own practice. Dr. 
Lundon also served on the teaching staff of McGill 
University Medical School, and in 1934 was named an 
associate of the Montreal General Hospital. 


Prior to World War II, Dr. Lundon was active in 
the R.C.A.M.C. (Reserve) and became a full colonel 
while serving overseas at the No. 1 Canadian General 
Hospital during the: war. He resumed his private 
practice after returning to Montreal and was appointed 
honorary attendant physician of the Montreal General 
Hospital. Later, he became consultant in otolaryngology 
to the Department of Veterans Affairs at the Queen 
Mary Veterans’ Hospital, Montreal. 

Dr. Lundon was a member of several medical 
societies, among them, the Montreal Chirurgical 
Society, and a Fellow of the American Academy of 
Ophthalmology and Otolaryngology and its Canadian 
counterpart. 

Dr. Lundon is survived ‘by his widow and one son. 


DR. DOROTHY E. TOWLE, 56, pediatrician, died 
July 11 at the Toronto General Hospital, Toronto, Ont. 
Dr. Towle graduated from the University of Toronto 
Medical School in 1931 and practised with her father 
in Toronto until his death in 1943. Since then she 
conducted her own practice from her home on Coxwell 
Avenue, Toronto. 
Surviving are her mother and sister. 


DR. GEORGE T. WILSON, 75, of New West- 
minster, B.C., died July 8 from a heart attack while 
fishing with two of his sons. He had been staying at 
a fishing camp near Princeton, B.C. 

He is survived by his widow, a daughter and three 
sons, two of whom are practising doctors: Dr. John 
Wilson of Victoria and Dr. James Wilson of New 
Westminster. 
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THE 20TH CENTURY AND YOUR HEART. Henry J. 


Speedby. 192 pp. Associated Booksellers, Westport, 
Conn., 1961. $4.50. 


Books, presumably, are written to educate or to enter- 
tain, and there is the book that may be considered an 
outstanding success in both areas. There are some, 
however, that do poorly in both. These are what Eric 
Newton of the Manchester Guardian has called “gift 
books” which are neither useful nor enriching. Dr. 
Henry J. Speedby has written such a book which he 
has subtitled “Arteriosclerosis, Angina Pectoris, Coro- 
nary Thrombosis” as if these topics were the essence 
of heart disease in this century. 

It is true that coronary atherosclerosis accounts for 
an appalling toll amongst the creditor nations, but not 
a great deal more than hypertension (a condition that 
profoundly affects the heart in spite of the International 
List of Causes of Death) and cerebrovascular prob- 
lems, neither of which qualifies for honourable mention. 

According to the jacket, this book is intended “for 
patients, their relatives and friends”. Yet the author 
manages to confuse on the first page of his introduc- 
tion. “After cancer, heart diseases are mankind’s dead- 
liest foe.” And eight lines further down, “Nowadays, 
arterial sclerosis is mankind’s deadliest foe.” Both state- 
ments cannot be true. Then, with a complete disregard 
for his reading public, Dr. Speedby introduces many 
technical terms. A footnote to explain lipids reads as 
follows, “Lipids are the group of complex substances 
in which one or more fatty acids are combined with a 
nitrogenous base and a third constituent, such as 
glyrerphosphoric acid or galatose.” (Such typographical 
errors are frequent.) 

The glossary at the end of the book includes a 
number of terms not used in the text and suffers from 
some of the same problems as lipids. For instance, 
“infarct” is described as “an area of dead tissue due 
to local anoxemia. . . .” 

The author would seem to be somewhat of an 
androphile, as he devotes much of the first chapter 
bemoaning the superiority of the “weaker sex” in 
coronary disease. The next chapter, dealing with 
“constitutional factors”, outlines several of the different 
anthropometric classifications, but never comes to grips 
with genetic perspectives in disease resistance and 
susceptibility. Two chapters deal cursorily with epi- 
demiological factors with reference to the earlier work 
of Morris and his study of bus workers, and to the 
studies of racial differences, such as those by Brock 
and Bronte-Stewart. 

At this point, a historical summary of angina pectoris 
is introduced, which is perhaps the most enlightening 
part of the book to the layman. But the following parts 
of the book are to be condemned for lay reading. The 
patented names of many medicines are introduced and 
recommended. Substances such as ATP are praised in 
the treatment of angina. The story of President Eisen- 
hower’s heart attack is overplayed almost in the form 
of sensational journalism. A lengthy chapter on the 
treatment of coronary disease devotes 30 pages to an 
irrelevant discussion of nutrition and to thyroid disease. 

In his epilogue, Dr. Speedby states that he “cannot 
but regret that school syllabuses do not teach us how 
to be ill . . .” (sic). There follows an appendix dealing 


with food preparations that frequently advocates the 
use of salt for flavouring in spite of previous references 
to heart failure. There is an index which could be of 
value in a better book. 

It is a pity that heart disease, which is receiving 
such increased attention, is not presented more 
capably by a book of this sort. Most educational 
material in the field of health education, which is 
preventive medicine in the best sense, is produced by 
government bodies, creating in the public mind the 
impression that government agencies are the sole 
authority. There is a very real need for attractively 
written, authoritative books on health matters. If the 
medical profession does not accept this responsibility, 
government will receive greater encouragement as the 
champion of good health and, ultimately, for the 
control of health care plans. 


SYMPOSIUM ON CORONARY HEART DISEASE. Amer- 
ican Heart Association Monograph No. 2. Edited by 
Herrman L. Blumgart. 154 pp. Illust. The American 
Heart Association, Inc., New York, 1961. 


This symposium presents a series of 15 review articles 
on the present-day knowledge of coronary artery dis- 
ease. The authors have presented in 150 pages a large 
amount of informative data, based on clinical studies 
during the past few years. Although a great deal of 
information has been previously reported in scientific 
journals, this symposium will be of considerable inter- 
est and value to all physicians, and particularly to 
internists, concerned with the problems of cardio- 
vascular disease. 

The articles are well written, and the references are 
complete. Although some bias appears, for example, on 
the subject of the use of anticoagulants, and the im- 
portance of dietary factors, little or no dogmatism is 
found throughout this symposium. Recent studies on 
thrombolitic agents are discussed, and the authors have 
very fairly expressed their opinion about this new and 
experimental method of therapy, without making claims 
for the success of this approach until further scientific 
studies are completed. The legal aspects of coronary 
disease are discussed in this symposium. Many of the 
points covered are only applicable to the United States, 
but this discussion will be of considerable interest to 
Canadian physicians though these problems do not as 
yet concern us to the same degree as our colleagues in 
the United States. 

This review contains a good deal of interesting, up- 
to-date and useful information about the problems of 
coronary artery disease which will be of considerable 
value to physicians, particularly those responsible for 
the management of cardiovascular disease, in view of 
the prevalence of this problem. 


THEORY OF SHOULDER MECHANISM. Descriptive and 
Applied. A. K. Saha. 107 pp. Illust. Charles C Thomas, 
Springfield, Ill., 1961. $5.50. 


This small volume embodies the ideas of Professor 
. Saha which have appeared in his published Hunterian 
lecture and other papers in the medical periodicals of 
India. He has studied the shoulder mechanism from 
two points of view, namely, the use of spherometry in 
relation to the articular surfaces of the glenohumeral 
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joint and secondly the use of electromyography in the 
study of the activity of different muscles involved in 
the movements of the shoulder mechanism. He points 
out that spherometry discloses three types of articular 
surfaces: (1) that in which the radius of curvature of 
the humeral head and glenoid fossa are the same; (2) 
that in which the radius of curvature of the humeral 
head is less than that of the glenoid fossa; and (3) that 
in which the radius of curvature of the humeral head 
is greater than that of the articular surface of the 
gicnoid fossa. It is in this third type of joint that Pro- 
fessor Saha considers that the large head in the shallow 
focsa requires the impingement on the anterior and 
posterior capsular mechanisms for the movements of 
the glenohumeral joint and it is in this third type of 
joint that he considers that instability with possible 
recurrent dislocation may occur. He, however, does not 
take into consideration the variability in the gleno- 
humeral ligaments and the general laxity of the joint 
as additional factors predisposing to recurrent disloca- 
tion. 

His ideas on the function of the different muscles 
and joints of the shoulder girdle complex carry on from 
the work of Inman and his associates. However, his 
statement “For the first time by accurate measurements 
Inman et al. (1944) established the pattern of move- 
ments of accessory joints” shows that he is completely 
unaware of the classic work of Mollier (1899) on the 
mechanics of the shoulder girdle where, to this review- 
ers knowledge, the most detailed studies were first pub- 
lished. 

He has applied the term “zero position” to the: posi- 
tion of complete elevation which Codman called the 
pivotal position and has pointed out that this is the 
position ideally suited for the reduction of anterior dis- 
locations of the shoulder, non-contact fractures of the 
surgical neck of the humerus, the “slipped-upper” 
humeral epiphysis, fracture dislocations of the shoulder 
and fractures of the upper fourth of the shaft of the 
humerus. It is well known that this position is danger- 
ous in the intracoracoid type of dislocation of the 
shoulder which he does not mention, nor does he point 
out that this position could result in serious damage to 
the neurovascular bundle in such cases. He does not 
mention that the method of hyperabduction for the 
reduction of dislocated shoulders has come down from 
White in the 18th century nor its various other pro- 
ponents such as LaMothe and Hamilton. There seems 
to be no correlation between his work and the histori- 
cal evolution of thought on most of the clinical condi- 
tions which he enumerates. 


For the definitive treatment of recurrent dislocation 
he has suggested the transfer of the latissimus dorsi to 
the posterior aspect of the greater tuberosity to oppose 
the subscapularis activity, and quotes ten cases with 
two failures which he deems to be due to faulty post- 
cperative positioning. This may be a contribution to 
tie many operations in the field of recurrent disloca- 
tion, but those who have seen the results of many 
t pes of check ligament and myoplasty techniques and 
lave finally narrowed the procedures to the techniques 
which repair the defect in the anterior capsular me- 
chanism will await the follow-up studies of a much 
larger series of cases treated by this form of muscle 
‘ransfer before embarking on this procedure. 


The book as a whole is physically well produéed 
but the illustrative materials throughout are of poor 
quality in this day of excellent medical illustration. It 
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will interest those who are especially concerned with 
the theoretical basis of shoulder disorders. 


THE ANONYMOUS MYCOBACTERIA IN HUMAN DIS- 
EASES, Edited by John S, Chapman. 161 pp. IIlust. 
Charles C Thomas, Springfield, Ill.; The Ryerson Press, 
Toronto, 1960. $8.25. 


Infections with mycobacteria other than human tu- 
bercle bacilli constitute a problem for both clinician 
and pathologist. It seems that in some regions of the 
United States the frequency of human infections with 
“anonymous mycobacteria” reaches 10% of all myco- 
bacterioses. This monograph presents the proceedings 
of a recent conference at which the features of the 
infections with anonymous mycobacteria were dis- 
cussed. Basic bacteriological procedures are not differ- 
ent from those used for routine identification of human 
tubercle bacillus. In the clinical discussion, an attempt 
is made to establish a roentgenological distinction be- 
tween lung infections with human tubercle bacillus and 
those with anonymous mycobacteria; also, the patho- 
logical aspect of lesions with anonymous mycobateria 
is discussed: it seems that lesions produced by these 
micro-organisms are more acute and exudative than 
tuberculous lesions. 


Diagnostic problems, as well as medical and surgical 
treatment of a few cases, are presented, without defin- 
ite conclusions. 


The merit of this clearly written monograph lies 
chiefly in having established a framework for the recog- 
nition of a new nosological problem. The book will 
interest practitioners as well as specialists in the various 
fields of medicine, where tuberculous infection presents 
an important problem. 


EUROPEAN STANDARDS FOR DRINKING-WATER. 
52 pp. World Health Organization, Palais des Nations, 
Geneva, 1961. $0.60. 


In contrast to the International Standards for Drinking 
Water, these standards apply to the European countries 
and were brought together by a group of experts in this 
field. They represent higher standards than those con- 
tained in the “International”, as it is thought that the 
technological capabilities of various countries (Euro- 
pean) are such that they should be encouraged to 
apply these newly recommended standards. They con- 
sist of the details of the bacteriological, physical and 
chemical examination of drinking water. Under chemi- 
cal examination the limits of tolerance for such toxic 
substances as lead, arsenic, cadmium, cyanide, nitrate 
and zine and for radioactivity are set out. 


This is a concise, readable reference which would be 
most useful to anyone engaged in water analysis. 


THE SURGERY OF MITRAL STENOSIS. Modern Surgi- 
cal Mono: hs. Robert P. Glover and Julio C. Davila. 
219 pp. Illust. Grune & Stratton, Inc., New York; The 
Ryerson Press, Toronto, 1961. $10.50. 


This monograph is a report of the surgical experience 
of the authors in the treatment of over 900 cases of 
mitral stenosis. Their experience dates back to the 
earliest days of this type of treatment with the first 
cases reported in 1949. 

The monograph concisely covers the whole field of 
anatomy, pathology, diagnosis and treatment of mitral 
stenosis at the Glover Clinic in Philadelphia. The 
authors admit that many of their statements are 
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dogmatic but state that these illustrate the principal 
views used in their management of these patients. The 
book contains an exensive appendix presenting valu- 
able data on the investigation and hemodynamic results 
of operations. 


In general, the book is a well-illustrated account of 
the treatment of this condition with brief references to 
surgical treatments recommended in other areas. Sev- 
eral controversial topics such as the post-commissuro- 
tomy syndrome, the right-sided approach and the 
transventricular approach are briefly discussed. 


MANUAL OF CLINICAL BACTERIOLOGY. Alexander 


*Kimler. 201 pp. J. B. Lippincott Company, Montreal, 
1961. $4.75. 


As its name suggests, this book is primarily a laboratory 
manual and should prove very valuable as a reference 
book in a routine bacteriological laboratory and as a 
text for the student technician in bacteriology. For 
medical students the deficiency in clinical data would 
make its use more limited, although it would be a good 
practical addition to a more comprehensive textbook. 


The field of diagnostic medical bacteriology is cov- 
ered briefly but systematically, and the essentials re- 
quired by the student technician are fairly adequately 
covered. There are a few minor typographical errors. 


There is a section on serological tests. A third sec- 
tion, “Other Tests”, gives detailed techniques for such 
itests (reactive protein, tests for rheumatoid factor 
and the ox-cell hemolysin test for infectious mononucle- 
osis ) . 

The book is well illustrated by diagrams and charts, 
all in black and white. Blank pages are provided for 
insertion of additional data. 


GLAUCOMA. Chemistry, Mechanisms and Therapy. Ameri- 
can Lecture Series. A Monograph in American Lectures 
in Living Chemistry. Sidney Lerman. 111 pp. Illust. 
Charles C Thomas, Springfield. Ill., 1961. $6.00. 


The literature dealing with the many facets of the 
disturbed ocular physiology in glaucoma has become 
so voluminous that a review of the type offered by 
Lerman’s monograph is refreshing and welcome. The 
student who approaches this volume as an exhaustive 
review of any single aspect of aqueous physiology or 
of clinical glaucoma will come away disappointed. The 
author devotes relatively little coverage to the recently 
acquired knowledge of the structure of the aqueous 
drainage system while entering into a detailed treat- 
ment of aqueous chemistry and formation, alterations 
of which do not appear to play a part in the patho- 
genesis of almost all forms of glaucoma. One might 
find fault with the author's classification of glaucoma 
(a pathogenetic classification of the secondary glau- 
comas would have been more appealing to the re- 
viewer), with a number of his speculations regarding 
the regulation of intra-ocular pressure, with his over- 
simplification of the quantitative aspects of tonography 
and with some of his suggestions regarding manage- 
ment. 

The author offers the results of a painstaking and 
thoughtful review of the recent work in this field. His 
volume reads well, is handsomely illustrated (especially 
with photomicrographs of secondary glaucomas) ‘and 
will be read with benefit by all students of glaucoma. 


(Continued on page 516) 
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(Continued from page 514) 


A PRELUDE TO MEDICAL HISTORY. Félix Marti- 
Ibanez. 253 pp. MD Publications, Inc., New York, 1961. 
$5.75. 


The basis of this book is a series of lectures given at 
the New York Medical College to audiences in which 
medical undergraduates predominated. These lectures 
were tape-recorded at the time of delivery and it is 
from these recordings that the editing has been done. 
A vigorous defence of the lecture as a means of impart- 
ing knowledge is given in the foreword, and the divi- 
sions of the text seem to be largely determined by the 
length of the lectures. 

Arranging a book in this fashion has to be done 
somewhat arbitrarily because of the uneven rate of 
growth in medical knowledge. Quite possibly many 
authors would feel justified in choosing a different 
division either as a matter of judgment or fancy. One 
drawback of this procedure is that a disjointed effect 
is produced, so that it is not easy to grasp the history 
of medicine as a continued or a connected story. Nor 
is it easy to find immediately which division is to be 
turned to when some particular item of knowledge is 
being sought. In fairness, however, the author must be 
credited with the addition of a most impressive selec- 
tive medical and historical chronology. Much time and 
labour have been given to the preparation of this chron- 
ology, but its value is enough to make the book an 
almost necessary addition to the library of those who 
regard medicine as one of the learned professions. 

Aside from the chronology, the text is not especially 
noteworthy; in fact, the reader is not unlikely to find, 
at times, something akin to boredom because of the 
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evangelical tone which pervades the writing. These 
spells of boredom may be due in part to repetitions, 
but they may be also brought on by the exhortations 
to the medical undergraduate that he should look on the 
practice of medicine as a dedication—a dedication in 
which the medical attendant should regard himself as 
an intermediary between God and the patient. This 
is no doubt a lofty ideal, but it may not be allowed 
to obscure the fact that culpable ignorance must have 
no place in diagnosis or therapy. 


BLOOD FLOW IN ARTERIES. Monographs of the Physi- 
ological Society. D. A. McDonald, 328 pp. Illust. Edward 
.Arnold (Publishers) Ltd., London; The Macmillan Com- 
pany of Canada Limited, Toronto, 1960. $6.75. 


This is a comprehensive and authoritative monograph 
dealing with an important topic in physiology. The 
author has done a great deal of research work in this 
field, and has included reports of much of this in his 
monograph. He has done for pulsatile flow what Otto 
Frank and Carl Wiggers did for pulsatile pressure in 
arteries. The circulation is analyzed as a system in 
steady state oscillation, using standard principles of 
hydrodynamics. The subjects covered include the na- 
ture of flow in blood vessels; evaluation of pressure- 
flow relationships; turbulent flow and the production 
of audible murmurs; and analysis of pressure waves 
as a basis for calculating cardiac output. There is also 
a good critical section on instrumentation. 


This excellent little monograph is warmly recom- 
mended to serious students of cardiovascular physiolo- 
gy. It is definitely not for the casual reader or for the 
general practitioner. 
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Residencies and Internships 


FIRST YEAR RESIDENT IN OBS-GYN., starting im- 
mediately or Januaty 1, 1962. Stipend and maintenance. Cana- 
dian schools or certified oe E.C.F.M.G. Write Paul O. Funk, 
M.D., Director of Medical Education, Saint Ann Hospjtal, 2475 
Exst Boulevard, Cleveland 20, Ohio, U.S.A. 


a 





WESTERN CANADA.—Resident and assistant-residents in 
disgnostic radiology required January 1, 1962 and July 1, 1962. 
svv-bed hospital. All forms of standard and specialized radio- 
lovical procedures. Active teaching unit. Stipend $400 monthly 
for resident and $300 for assistant. Training fully recognized 
by Royal College of eee and Surgeons of Canada. Appli- 
eations to Director of Radiology, Regina General Hospital, 
Regina, Sask. 





WANTED.—SENIOR RESIDENT in surgery for 250-bed 
general hospital. Accredited and approved for junior intern 
training. Salary commensurate with training. Apply Chief of 
Surgery, Scarborough General Hospital, Scarborough, Ontario. 





RESIDENCY IN RADIATION THERAPY, 2nd or 3rd year, 
unexpectedly vacant. Four hundred and eighty-bed modern 
hospital with four full-time radiologists, cobalt unit, isotope lab. 
For particulars apply to Dr. Julian O. Salik, Sinai Hospital of 
I ee Se Greenspring at Belvedere, Baltimore 15, Mary- 
land, S.A, 





IOWA CITY—PSYCHIATRIC RESIDENCIES: Department of 
psychiatry, University _of Iowa Medical Center; 3 years’ ap- 
proved training; broad experience with adults and children 
community services, inpatient and outpatient training and 
all types of psychiatric therapy under close supervision; master 
of science program for residents interested in academic and 
research careers; salary levels $4350 to $5000; also available 
“package plan’’ covering 5-years with periods of rotation in 
the Department of Psychiatry and the State Mental Hospitals 
and School for Mentally defectives; salary levels $7350 to 
$13,200. For information and application blanks write: Paul E. 
Huston, M.D., Chairman, Department of Psychiatry, 500 Newton 
Rd., Iowa City, Iowa, U.S.A. 





PATHOLOGY RESIDENCY.—4 year approved program in 
pathologic anatomy and clinical peemens supervised by four 
pathologists, two biochemists and bacteriologist. 710-bed hospi- 
tal, over 6000 surgicals and 400 autopsies. Opportunities for re- 
search in ultra-micro chemistry and new diagnostic methods; 
animal research facilities under construction. Apply: Edwin 


M. Knights, Jr., M.D., Pathology Department, Hurley Hospital, 
Flint 2, Michigan, U.S.A. 
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PSYCHIATRIC RESIDENCIES.—Hospital with large medical 
staff offers fuly accredited three year training program begin- 
ning July 1, 1962 for men and women graduates of Canadian 
or American schools desiring certification in psychiatry. Includes 
postgraduate course, guest lectures, training in modern thera- 
peutic procedures and_ supervised work in mental hygiene 
clinics. Liberal salary includes family maintenance. Reply to 
Box 603, CMA Journal, 150 St. George St., Toronto 5, Ont. 


GENERAL HOSPITAL, St. John’s, Newfoundland, Canada. 
Applications are invited from interested physicians to fill resi- 
dency posts for postgraduate training commencing January 1, 
1962. These are approved by the Royal College of Physicians 
and Surgeons of Canada. This is a 456-bed acute general hospital, 
with positions available in medicine, surgery, pediatric, radio- 
logy, pathology and anesthesia. Salary is $4000 per year. An 
allowance of $50 per month is payable to residents with de- 
pendents residing in St. John’s. Transporation is provided from 
Canadian_and U.K. centres. For further _information please 
contact: The Superintendent, The General Hospital, St. John’s, 
Newfoundland, Canada. 





GENERAL HOSPITAL. St. John’s Newfoundland, Canada. 
Applications are invited to fill vacancies on the intern staff 
of the General Hospital, St. John’s, Newfoundland. This 456-bed 
general hospital is approved for intern training by the Canadian 
Medical Association. Salary is at the rate of $300 per month, 
less a deduction of $47 per month for room and board. An 
additional allowance of $50 per month is payable to married 
applicants with one or more dependents residing in St. John’s. 
Transportation is provided from Canadian centres on the basis 
of one year’s service. Further information can be obtained 
om the Superintendent, The General Hospital, St. John’s, 





OBS-GYN residency. Two appointments available at first 
or second year level in 3-year approved program. Excellent 
accommodation for family. Resort area. Stipend $250 per month 
plus maintenance. Lawrence and Memorial Hospitals, New 
London, Connecticut, U.S.A 





STATE OF CONNECTICUT, FAIRFIELD STATE HOSPI- 
TAL, NEWTOWN, CONN., U.S.A. Residents in psychiatry. 
Applications are invited from men and women graduates of 
Canadian medical schools for residency training in psychiatry. 
Large modern hospital with three year training accreditation 
for American board certification. Active and varied teaching 
program in affiliation with Yale University. Close to metro- 
politan areas. Maintenance at nominal cost immediately avail- 
able for single applicants, waiting list for family accommoda- 
tions. Beginning stipend $455 per month. Write giving particu- 
lars to Jane E. Oltman, M.D., Director of Training. 
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MEDICAL NEWS in Brief 


(Continued from page 504) 


IS ALL NUCLEAR 
RADIATION HARMFUL? 


A significant and growing amount 
of experimental information indi- 
cates that the overall effects of 
chronic exposure to nuclear radia- 
tion (at low levels) are not harm- 
ful. A paper by Henry (J. A. M. A., 
176: 681, 1961) summarizes the 
pertinent data from low-level ex- 
perimental work. 

The preponderance of data sup- 
ports better the hypothesis that 
low-dose chronic exposures result 
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in an increased longevity than the 
opposite hypothesis of a decreased 
longevity. Increased vitality at low 
exposures to materials that are 
markedly toxic at high exposures is 
a well-recognized phenomenon. 
Apparently the most pessimistic 
implication that can be drawn from 
the experimental data at present 
is the conclusion that there is a 
radiation exposure threshold level 
below which radiation exposures 
may be safely received. The data 
with animals indicate that this 
threshold is about 0.5 to 1.0 rem 
per day or 2-5 rem per week. 
Practically all measured industrial 
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exposures currently reported are 
well below this value. 

Although considerations of safe 
exposures to penetrating radiation 
are based on genetic considerations 
as well as somatic ones and the 
overall effects on race survival of 
genetic changes are still largely 
speculative, somatic factors are of 
almost exclusive concern for in- 
ternal exposures from non-gonad:! 
deposits. Hence these conclusions 
of a possible threshold are of 
particular interest for the alphe- 
emitting elements, uranium, plu 
tonium and thorium. 


COMPARISON OF THE 
EFFECTS OF THREE 
RAUWOLFIA ALKALOIDS 
IN HYPERTENSION 


The effects on the blood pressure 
of three Rauwolfia alkaloids were 
compared in a small controlled trial! 
of 10 patients with essential hyper- 
tension, and the side effects of the 
three drugs were also observed. 

Each patient was treated for 12 
consecutive weeks with each drug: 
reserpine, rescinnamine, deserpi- 
dine, and inert control tablets. The 
drugs and control tablets were 
identical; the drug order was ran- 
domized. 


Cranston, Juel-Jensen and de J. 
Lee (Brit. M. J., 1: 950, 1961) 
found that: (1) reserpine, in a dose 
of 0.5 mg. three times daily, pro- 
duced a predictable fall in blood 
pressure in all the patients; (2) 
rescinnamine, in a dose of 0.75 mg. 
three times daily, and deserpidine, 
in a dose of 1 mg. three times daily, 
produced a significant fall in blood 
pressure in some patients, but this 
effect was not predictable. Although 
the number of patients studied was 
small, it appeared that side effects 
occurred more often in those pa- 
tients treated with reserpine than 
in those treated with rescinnamine 
and deserpidine, 


It was concluded that of the 
three Rauwolfia alkaloids, admin- 
istered in the aforenoted doses 
reserpine is the drug of choic: 
because of its sendictiiile effect or 
the blood pressure. But if the side 
effects are troublesome, it is worth 
trying rescinnamine or deserpidine 
which may produce a satisfactory 
fall in blood pressure even though: 
the effectiveness of these drugs ir 
the individual patient cannot be 

redicted but must be discoverec 
y trial and error. 








